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one of the thousands of 
Nurse Anesthetists through ut » 





with Puritan medical gases. 


...and she didn’t hesitate for \ % 
a moment when she said she \ 
preferred working with Puritan 


gases and gas therapy equipment. 


Why? Because she realizes the great trust _ 
that has been placed in her. And she 
knows that Puritan, too, recognizes that 
the stakes are high. She knows that she 
is working with the best there is and, 
| from this knowledge comes her feeling 
of absolute confidence and assurance. 
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To PREVENT or 
—— CORRECT hypotension* 
_ accompanying: 















Vocardial infarction 
» Spinal anesthesia 
ee Thoracic surgery 


ee Obstetrics and gynecological surgery 


= @ General surgery 
@ Serious medical illness 





For both prophylactic and therapeutic use, 
Injection WyYAMINE Sulfate offers effective 
and predictable pressor action.' It may be 
used intravenously or intramuscularly. 


Supplied: Vials of 1 and 10 cc. and 25 ampuls 
of 2 cc., equivalent to 15 mg. of WYAMINE 
base per cc. ‘ 








*Not recommended for shock secondary to hemorrhage. 


1. Hingson, R.A., and others: Am. Pract. 6:1004 (July) 
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Twenty-Third Annual Convention 
American Association of 
Nurse Anesthetists 


September 17-20, 1956 
CHICAGO, ILLINOIS 


Hotel Headquarters — Congress Hotel 


PROGRAM 


Sunday, September 16 
8:00 a.m.-5:00 p.m.—Registration 
\.A.N.A. Registration—Foyer, Glass Hat, Congress Hotel 


9:00 a.M.-5:00 p.m.—Registration 
A.H.A. Registration—A.H.A. Headquarters, Palmer House, 
4th Floor, South Corridor 


9:00 A.M. Assembly of Directors of Schools of Anesthesia* 
Glass Hat, Congress Hotel 
Clarene A. Carmichael, R.N., B.S. 
Educational Director, A.A.N.A. 
Presiding Officer 


Greetings 
Minnie V. Haas 
President, A.A.N.A. 


Program under supervision of Clarene A. Carmichael, R.N., 


B.S. 
9:15 a.m.-12:00 noon Round Table Discussions 


2:00 a.m.-5:00 p.m. Round Table Discussions 


Monday, September 17 


8:00 A.M. Registration 
A.H.A,. Registration—International Amphitheatre 
A.A.N.A. Registration—A.A.N.A. Exhibit Booth 
No. 797, International Amphitheatre 


9:00 a.M.-12:00 noon Assembly of Directors of Schools of Anesthesia* 
Meeting Room end of aisle 600, International 
Amphitheatre 
Program under supervision of Clarene A. Carmichael, 


R.N., B.S. 


*Although this program is of specific interest to Directors 
of Schools of Anesthesia, ALL members are invited to 
attend these sessions. 
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“Trilene. 


Brand of trichloroethylene U.S.P. (Blue) 


“Duke*® University Inhaler 


No. 3160 Model-M 


FOR SELF-ADMINISTERED INHALATION ANALGESIA 


IN OBSTETRICS @ Notably safe and effective 


“Trilene,” self administered with the “Duke” University 
Inhaler, under proper medical supervision, provides 
highly effective analgesia with a relatively wide margin 
of safety. 


B& Convenient to administer 


The “Duke” University Inhaler (Model-M) is specially 
designed for economy, facility of handling, and ready 





IN MINOR SURGERY 


control of vapor concentration. 


@ Special advantages 


e Induction of analgesia is usually smooth and rapid 


with minimum or no loss of consciousness 


¢ Patients treated on an ambulatory basis can usually 
leave the doctor’s office or hospital within 15 to 20 
minutes 


¢ Inhalation is automatically interrupted if uncon- 
sciousness occurs 


“Trilene” alone is recommended only for analgesia, not for 
anesthesia nor for the induction of anesthesia. Epinephrir= 
is contraindicated when “Trilene” is administered. 





“Trilene” is available in 300 cc. containers, 15 cc. tubes. 





Ayerst Laboratories * New York, N. Y. *« Montreal, Canada 


Ayerst Laboratories make “*Trilene’’ available in the United States 
5516 by arrangement with Imperial Chemical (Pharmaceuticals) Limited. 
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General Session 
Meeting Room end of aisle 600, International Amphitheatre 
Minnie V. Haas, R.N. 
President, A.A.N.A. 
Presiding Officer 


Invocation 
Mrs. Florence M. Doolin, R.N. 
Pontiac, Michigan 


Address of Welcome from A.H.A. 
Edwin L. Crosby, M.D. 
Director 
American Hospital Association 


Address of Welcome 
Minnie V. Haas, R.N 
President, A.A.N.A. 


Mrs. Irene Hoge, R.N. 

President, Carolinas-Virginias Assembly 

of Nurse Anesthetists 
Presiding Officer 


The American Association of Nurse Anesthetists and 
Hospitals 
Frank R. Bradley. M.D., 
Director 
Sarnes Hospital 
St. Louis, Mo. 


Role of the Nurse Anesthetist in the Relief of Pain 
John S. Lundy, M.D. 
Senior Consultant, Section of Anesthesiology 
Mayo Clinic 
Rochester, Minn 


You, Your Associations and the Law 
Emanuel Hayt 
Counsel 
A.A.N.A. 
New York, N. Y 


State Night Dinner 
Gold Room, Congress Hotel 
Mrs. Opal Schram, R.N. 
Chairman, Convention Committee 
Presiding Officer 


Tuesday, September 18 


Business Session 
Meeting Room, end of aisle 600, International 
Amphitheatre 
Minnie V. Haas, R.N. 
President, A.A.N.A. 
Presiding Officer 


Call to Order 
Appointment of Tellers 
Roll Call 








EF'rom One source 


Eeiverythings for 
LINHALATION 
THe RAPY 





+++ @verything on one 














THERAPY OXYGEN 

U.S.P. oxygen in all standard cylinder sizes, 
or in bulk supply units for piped systems. 
Distributed through NCG district offices in 
56 principal cities and through authorized 
NCG dealers . . . in the manner that is most 
convenient for you. 


MEDICAL GASES 

Oxygen, Oxygen-CO, Mixtures, Helium, 
Helium-O, Mixtures, Carbon Dioxide, 
Nitrous Oxide, Ethylene, Cyclopropane. 


TENTS AND CANOPIES 

The famous P/ymouth® Oxygen Tent, the 
new Piymouth Jr. Oxygen Tent with built-in 
nebulizer, the Iceless Oxygen Tent, and a 
wide choice of permanent-type, semi-per- 
manent, or disposable tent canopies. 


NEBULIZERS 

The definitive line of nebulizer units and 
nasal equipment for high-humidity oxygen 
therapy. In NCG nebulizers, 97% of the 
particles nebulized are 3 microns or less in 
diameter, 


MASKS AND CATHETERS 

Face masks, tracheotomy masks, laryngec- 
tomy masks, catheters, cannulas, connect- 
ing tubings in permanent or disposable type 
plastics. 


REGULATORS 
Precise performance at low cost, with all 
the great construction features that make 
NCG regulators outstanding for long,. 
trouble-free service. 


ACCESSORIES 

Oxygen analyzers, tubing splicers, connec- 
tors, needle valves, liter gauges, adaptors, 
® wrenches, cylinder trucks, cylinder stands 
... everything you need for complete and 
effective inhalation therapy service. 


MEDICAL DIVISION : RESUSCITATORS 


For use with piped oxygen systems, and all 


P ° standard regulators and cylinders. Portable 
National Cylinder Gas Company models for ambulance service. Floor stand 


840 North Michigan Avenue « Chicago 1], Illinois models for emergency use throughout the 
Offices in 56 Cities hospital. 


(DUVET 






a, 


Cépyright 1956, National Cylinder Gas Compan 
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Report of Approval of Minutes Committee 
Reports of Officers 
Reports of Standing Committees 


11:00 a.m.-1:00 p.m.—Election of Officers 


2:00 P.M. Business Session 
Meeting Room end of aisle 600, International 
Amphitheatre 
Minnie V. Haas, R.N. 
President, A.A.N.A 
Presiding Officer 


Reports of Standing Committees 
Reports of Svecial Committees 
Unfinished Business 

New Business 


4:30 p.m.-6:30 p.m. Silver Anniversary Tea 
Hostesses Assemblies of Nurses Anesthetists 


Wednesday, September 19 


9:00 a.M.-12.00 noon Council Session* 
Meeting room end of aisle 600, International Amphitheatre 
Florence A. McQuillen, R.N. 
Executive Director, A.A.N.A. 
Presiding Officer 


2:00 P.M. General Session 
Meeting room end of aisle 600, International Amphitheatre 
Mary Frances Smith, R.N. 
Chairman, Southeastern Assembly of 
Nurse Anesthetists 
Presiding Officer 


Infant Salvage 
Lloyd H. Mousel, M.D. 
Director, Department of Anesthesia 
Swedish Hospital 
Seattle, Wash. 


Relationship Between the Surgeon and the Anesthetist 
Loyal Davis, M.D. 
Chairman, Department of Surgery 
Northwestern University 
Medical School 


The Give and Take in Anesthesia 
John Adriani, M.D. 
Director of Anesthesia 
Charity Hospital 
New Orleans, La. 


* Although the Council, as provided by the By-Laws of the 
A.A.N.A., consists of officers and standing committees of 
national and state associations, the Council session is open 
to all members and restricted to members of the A.A.N.A. 
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no pain... 
no memory... 






When you choose PENTOTHAL Sodium 
by rectum as the basal anesthetic, or 
as the sole agent in minor procedures, 
you spare your young patients an un- 
necessary ordeal of fear and anguish. 
With PENTOTHAL Sodium adminis- 
tered rectally, the child goes to sleep 
pleasantly in his own bed . . . and 
awakens there after surgery with com- 
plete amnesia of the events between. 


PENTOTHAL Sodium 


(Thiopental Sodium, Abbott) 


no nightmare 
of fear 


in pediatric anesthesia 
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Events, that in his sensitive mind 
might cause lingering post-operative 
anxieties, creating new behavior prob- 
lems for his parents. 

And because Rectal PENTOTHAL re- 
duces the dosage of inhalation and sup- 
plementary agents, after-effects are 
markedly lessened. It offers a notably 


safe and simple approach OBGott 
to pediatric anesthesia. 





Rectum 





606201 
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7:30 PM Banquet 
Gold Room, Congress Hotel 
Minnie V. Haas, R.N 
President, A.A.N.A 
Presiding Offices 


Invocation 
Reverend Kenneth Hildrebrand 
The Central Church of Chicago 
Chicago, Ill. 


Presentation of Awards 


Thursday, September 20 


General Session 


9:00 AM 
Meeting Room end of aisle 600, International 
Amphitheatre 
Marian Magdich, R.N 
Chairman, New England Assembly 
of Nurse Anesthetists 
Presiding Offices 
Changes in the Acid-Base Balance Which 
Develop After Short Periods of Anesthesia 
James A. Helmsworth, M.D. 
Assistant Professor of Surgery 
Cincinnati General Hospital 
Cincinnati, O 
The Geriatric Patient and Anesthesia 
Richard H. Barrett, M.D 
Director of Section on Anesthesiology 
Hitchcock Clinic 
Hanover, N. H. 
Clinical Experiences with Muscle Relaxants 
Mary Karp, M.D 
Director, Department of Anesthesia 
Chicago Wesley Memorial Hospital 
Chicago, II. 
2:00 P.M. General Session 
Meeting room end of aisle 600, International Amphitheatre 


Jennie Cross 
Chairman, Upper Midwest Assembly 
of Nurse Anesthetists 
Presiding Officer 


Obstetric Anesthesia—Some Prejudices and 
Conclusions 
Harold A. Ott, M.D. 
Clinical Assistant Professor of 
Obstetrics and Gynecology 
Wayne University College of Medicine 
Detroit, Mich. 








From medical gases of the utmost 
purity to the latest instruments 


INTEGRATE for their precise control — 


ire ce Liquid Carbonic offers you truly 
anesthesia integrated anesthesia service. 


service... One completely reliable source 
for a// of your inhalation anes- 
thesia needs simplifies purchasing, 


FROM LIQUID greatly improves service and 
CARBONIC delivery. Just phone your nearby 


“Liquid” dealer and put it all 
On one order. 


460 series 
rotometer 


Satin finish stainless steel cabinet. 
Includes adaptor for ether insuffla- 
tion and to-and-fro oxygen-ether 
techniques, pressure manometer, 
direct flow oxygen, fingertip control eg | 
aspirator and check valves in 
pin indexed yokes. 








RED DIAMOND MEDICAL GASES 
Anesthetic ¢ Resuscitating * Therapeutic 
Precise purity, perfect cylinders, prompt deliveries. 


Also a complete line of regulators, endotracheal 
equipment, oxygen therapy equipment and accessories. 


THE LIQUID CARBONIC CORPORATION 


Medical Gas Division 
3100 South Kedzie Avenue * Chicago 23, Illinois 





Branches and Dealers in Principal Cities © West of the Rockies: STUART OXYGEN CO., Los Angeles 
in Canada: IMPERIAL OXYGEN LTD., Montreal 








before surgery — rapid, smooth induction... 
uneventful transfer to inhalant anesthesia. 











during surgery — level of anesthesia readily varied... 
notable freedom from laryngospasm, bronchospasm, 
and depression of respiration and circulation. 


after surgery — prompt recovery...nausea, 





vomiting, or excitement seldom encountered. 


SURITAL sodium 


ultrashort-acting intravenous anesthetic 








PARKE, DAVIS & COMPANY petroit, micHiGan 
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Danger Ahead 
Evelyn Auld, R.N. 
Director, School of Anesthesia 
Watts Hospital 
Durham, N. C. 





4:00 P.M. Unfinished Business 


4:15 P.M Adjournment of General Session 








Call to the Convention 


As provided for in the Bylaws of this Association, and at the 
direction of Miss Minnie V. Haas, President, we hereby issue this official 
call to the members for the annual meeting to be held in Chicago, Sep- 
tember 17-20, 1956. The annual business session will be held on Tuesday, 
September 18, in the International Amphitheatre. 


Accomplished at the Executive Office, 116 South Michigan Ave- 
nue, Chicago 3, Illinois, this first day of July, 1956. 


FLORENCE A. MCQUILLEN, R.N. 
Executive Director 























WHEN RESTORATION OF BLOOD VOLUME IS URGENT 














THE MEAD 


hihi than - Drs, Ayan 


provides maximal safety and efficiency because: 


¢ the pressure cylinder is conveniently 
located below the filter chamber 


¢ only filtered blood can enter the pressure 
unit 


¢ clots cannot be forced through the filter by 
pressure application 


¢ blood flow is subject to less turbulence 


e separate head space for air prevents entry 
of air into pressure cylinder 


¢ instant change from pressure to gravity 
flow is possible without effort or manipula- 
tion 


Other Mead blood sets are available to meet 
any transfusion need. Each set has been espe- 
cially designed for a specific purpose. For more 
information please see your Mead, Parenteral 
Products representative or write for the booklet, 
“Transfusion Equipment.” 


_ ae nn ere 


Take Advantage of Mead’s 
Complete Parenteral Line 


Amigen® (protein) Solutions 
Levugen® and Dextrose Solutions 
Homeolyte (electrolyte) Solutions 
Gastrointestinal Replacement Solutions | 
Standard Electrolyte Solutions 
Parenteral Solution Equipment 
Blood Flasks and Equipment 


Available to your hospital from 
conveniently located Mead warehouses 





— 


i MEAD) SYMBOL OF SERVICE IN MEDICINE 








PARENTERAL PRODUCTS DIVISION 
MEAD JOHNSON & COMPANY, EVANSVILLE 21, INDIANA, U.S.A. 
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Adrenal Cortical Insufficiency 
a Problem for the Anesthetist 


Donald W. Maas, M.D. * 
Dallas, Texas 


Few practicing anesthetists can 
look back over their cases and 
honestly say that none of their pa- 
tients ever developed a profound and 
persistent hypotension with no ap- 
parent or obvious cause. And, should 
such patients not respond to the usual 
regimes of shock therapy, one must 
suspect and consider adrenal cortical 
insufficiency as a possible etiological 
factor. 


There is no doubt a multiplicity of 
determining factors in all cases of 
shock. There might be a combination 
of initiating factors such as psycho- 
genic, pain, loss of circulating blood 
or plasma volume, too deep planes of 
anesthesia, reflex phenomenon, re- 
duced cardiac output or frank cardiac 
failure, surgical trauma, patient posi- 
tion, ganglionic blocking agents, etc. 


The adrenal theory of traumatic 
shock'® has been considered along 
with many others for years. Douglas,* 
in 1923, considered the use of adren- 
alin from the adrenal medulla as a 
rational treatment for burns. He 
based this on the work of Bardeen* 
who, in 1897, showed definite degen- 
erative changes in the adrenal glands 
of patients who died of burns. 


*Chief, Anesthesiology Section, Veterans Ad 
ministration Hospital, Dallas, Texas. 

Presented at the 20th annual meeting of the 
Texas Association of Nurse Anesthetists, Dallas, 
Texas, April 3 56. 


Today, with the more recent identi- 
fication and study of the hormones 
excreted by the adrenal cortex, 
coupled with an understanding of the 
adaptation syndrome advanced by 
Hans Selye,’* a workable, under- 
standable theory of bodily response 
to all stress factors is at last available. 
It is the purpose of this paper to 
formulate a practical, simplified 
understanding of the mechanisms in- 
volved between the hypothalamic 
pituitary—adrenal axis in its response 
to bodily stress. 


First, let us consider what consti- 
tutes stress. Almost any stimulus 
whether it be pain, cold, heat, trauma, 
hypoxia, hypercapnia, anesthesia, sur- 
gery, even mental anguish will pro- 
duce an hormonal response with 
resultant changes in bodily chemistry 
and function. Recently it has been 
shown that the amount of stress dur 
ing anesthesia is directly proportional 
to the depth of anesthesia, all of 
which has caused many of us to 
ponder if it is not better for the pa- 
tient to have light planes of anesthe- 
sia in combination with relaxant drugs 
rather than to depend upon deep 
planes of anesthesia for the required 
amount of muscular relaxation. 


Studies by Selye'* show that many 
stress situations will cause an 
“alarm” reaction, in which the adre- 
nal medulla participates, and which 
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is followed by adrenal cortex response. 
You remember the old physiological 
adage that the adrenal gland, through 
its sudden liberation of adrenalin 
following severe stress, helped to 
prepare the individual for either fight 
or flight. To put it another way, the 
adrenal medulla produces a substance 
(adrenalin) capable of immediate 
mobilization of resources for meeting 
a stressful situation, whereas the adre- 
nal cortex stimulates the provision of 
greater resources for more prolonged 
and future stresses. 


The adrenal glands are small, pair- 
ed organs lying just cephalad to the 
kidneys. Their cortex is capable of 
producing a variety of compounds 
known as steroids, some 28 of which 
have been identified. The functional 
activity of the adrenal corticies is reg- 
ulated by the anterior pituitary gland 
through its secretion of adrenocorti- 
cotrophic hormone (ACTH). Both 
the adrenal and pituitary function is 
also regulated by the hypothalamus 
of the mid-brain.’4 Thus, disturb- 
ances of adrenal function may be of 
adrenal, pituitary or hypothalamic 
origin. 

The steroid hormones secreted by 
the cortex of the adrenal glands may 
be put into three general 
groups: 1:14:15 


Glucocorticoids or sugar hormones. 
These are related to cortisone and 
Kendall’s compound F and exert a 
profound action on the carbohydrate 
metabolism of our bodies as is exem- 
plified by their powers of glucogenesis 
and findings of hyperglycemia and 
glycosuria. And, although the blood 
sugar is increased, it is also rendered 
more resistant to insulin. No wonder, 
even before we had any knowledge of 
the glucocorticoids, we always worried 
about the diabetic patient during 
anesthesia and postoperatively. But 
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now we know that this same sugar 
problem can trouble even the non- 
diabetic who is given or is excreting 
an excess of glucocorticoids. Interest- 
ing enough, they are also capable of 
producing a sudden fall in the pa- 
tient’s peripherally circulating eosin- 
ophiles.?-*:7:15 In addition, but to a 
lesser degree, they increase the loss 
of nitrogen from the body in the 
urine, putting the patient in a nega- 
tive nitrogen balance; produce an 
increased loss of intracellular potas- 
sium and cause a retention of sodium 
and chlorides. The latter, of course, 
encourages increased amounts of 
water to become trapped in the inter- 
cellular spaces and to escape from 
the circulating blood volume. 


Mineral corticoids. These are re 
lated to desoxycorticosterone or 
Reichstein’s compound S. These 
steroids exert their most profound 
influence on the renal retention of 
sodium and chloride, thus holding 
back water. Potassium, however, is 
caused to be excreted in large amounts 
as with the glucocorticoids. 


Sex hormones. The third group is 
essentially composed of sex _hor- 
mones—these are important, but do 
not concern us with this particular 
subject. 


There are some known types of 
chronic and acute forms of adrenal 
cortical insufficiency which have been 
described and known as disease en- 
tities for many years. Instead of stress 
being the etiological factor of the 
cortical exhaustion, however, disease 
of the adrenal gland including its 
cortex produced a similar metabolic 
disturbance. For example, Addison’s 
disease is a syndrome of adrenal cor- 
tical insufficiency’* most cases of 
which are due to a tuberculous de- 
struction of the adrenal cortex. The 
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Waterhouse-Friderichsen syndrome 
(meningococcic septicemia) is an 
example of acute adrenal cortical 
insufficiency which results from 
multiple. small hemorrhagic areas 
within the adrenal cortex. 


Let us consider general groups or 
types of patients who may be consid- 
ered likely to have insufficient adrenal 
cortical function to withstand the 
stress of anesthesia and surgery* 

1. Those patients undergoing 
extensive surgical procedures. Se- 
vere and prolonged operations have 
shown a prolonged fall in serum sodi- 
um and chlorides which changes are 
less marked in less severe surgical 
procedures. It may be concluded that 
undue operative stress may exhaust 
the adrenal glands to a point where 
they can no longer secrete the hor- 
mones which attempt to protect and 
keep a body in a condition of status 
quo. 

2. Psychotic patients (especial- 
lv schizophrenics with their continu- 
ally disturbing conflicts of reality vs. 
hallucinations and dream world 
states). A 72% hyporesponsitivity to 
stress has been reported in groups of 
schizophrenics. The method used for 
testing was the increased salt excre- 
tion found in their perspiration as 
compared to normal. 

3. Senile patients (especially 
those with chronic debilitating dis- 
eases). We know that the 17 ketos- 
teroid output decreases with age, and 
these patients adapt poorly to chronic 
stress of any kind. When an acute 
and severe stressful situation is super- 
imposed, their adrenal cortical func- 
tion is not sufficient to cope with it. 

4. Patients with certain urolo- 
gical disorders: (a) accidental re- 
moval of, or trauma to an adrenal 
during nephrectomy, is often un- 
avoidable, thus putting undue strain 
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and protective responsibility on the 
remaining adrenal gland; (b) cancer 
of the prostate sometimes metastas- 
izes to the adrenal glands, almost 
totally replacing their normal tissue; 
(c) atrophy of the opposite adrenal 
in cases of adrenal tumor. In general, 
it might be said that many of the 
urological patients without any of the 
aforementioned conditions are candi- 
dates for adrenal cortical insufficiency 
because of their high incidence of 
cardiac disease, salt free diets with 
resulting hyponatremia, advanced age. 
and then the additional stress of anes- 
thesia and surgery. 


Probably the most important group 
of patients we are beginning to see 
in increasing numbers are those who 
have been, or are being treated with 
cortisone, hydrocortisone, metacortin, 
ACTH, or any of the other allied 
steroids of the adrenal cortex.* With 
the exception of the pituitary ACTH, 
the other hormones only serve to de- 
crease the function of the adrenals. 
Indeed, severe atrophy of these 
glands may result,'* and the adminis- 
tration of ACTH may alter pituitary 
function to a point of causing the 
impairment of endogenous ACTH 
production once the drug is removed. 
Thus, both ACTH and adrenal corti- 
cal hormones produce similar periph- 
eral, findings, however, the principal 
difference between them is that the 
former stimulates and the latter in- 
hibits adrenal cortical function.* The 
question always arises: How long a 
time after a patient is taken off such 
therapy before either his adrenal or 
pituitary function will return to nor- 
mal and we may consider it safe for 
him to withstand anesthesia and sur- 
gery? Literature varies regarding the 
answer, but the more conservative 
groups feel that at least 18 months?” 
should follow cessation of therapy 








144 


before assuming that adequate adre- 
nal cortical function has returned. 
Nevertheless, any patient who has 
had prior treatment with these hor- 
mones should be carefully watched 
and treated promptly if signs of 
adrenal cortical insufficiency develop 
during or after operation. Postopera- 
tive signs will almost always develop 
within the first 24 hours. Signs*'4 
which would indicate such a develop- 
ment include— 


1. Unconscious patient: 
(a) Marked and persistent hy- 
potension which is refractive to 
its usual treatment 
(b) Increased pulse rate 
2. Conscious patient may exhibit 
in addition to the above: 
(a) Profound asthenia 
(b) Clammy pallor 
(c) Profuse diaphoresis 
(d) Vomiting and/or diarrhea 
3. Laboratory findings which 
might be expected in either case: 
(a) Low blood serum sodium 
and chloride 
(b) Low COs combining power 
(c) Increase of serum potassium 
(d) Increase of blood urea 
(e) Increase of NPN 


CASE REPORT 


The following is a typical case re- 
port as reported by Paulshock:'! 
“The patient, a 37 year old white 
female, has suffered chronic rheuma- 
toid arthritis for 20 years. The arthri- 
tic process is generalized, involving 
bilaterally her elbows, wrists, hands, 
knees, hips, and tempero-mandibular 
joints. On October 20, 1953, she was 
admitted to the hospital for arthro- 
plasty of her right knee which had 
been fixed in flexion for two years. 

“Her family history is of interest 
in that her mother and a maternal 
aunt also had rheumatoid arthritis of 
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comparable severity. The patient’s 16 
year old son has had two bouts of 
rheumatic fever. 

“For the past three years she has 
heen receiving oral cortisone in a 
dosage of 50 mg. to 100 mg. per day. 
After one year of cortisone therapy, 
the patient noticed that her face had 
assumed a rounder contour. 


“In December, 1952, an unevent- 
ful cholecystectomy for chronic cal- 
culous cholecystitis was performed. 
Preceding this operation her mainte- 
nance dosage of cortisone, 75 mg. per 
day, was continued, as well as 20 mg. 
per day of D.O.C.A. These medica- 
tions were resumed the first post- 
operative day. 

“Tn June, 1953, she had another 
uneventful hospitalization during 
which arthroplasty of her left elbow 
was performed. Prior to surgery her 
maintenance dosage of 100 mg. of 
cortisone was continued and it was 
resumed immediately postoperatively. 


“Before this present admission on 
October 20, she was taking 100 mg. 
of cortisone daily. None was adminis- 
tered to her during the three days 
preceding her operation on October 
23. The operative procedure was per- 
formed under ether-cyclopropane-ni 
trous oxide anesthesia of 90 minutes 
duration. No intravenous fluids were 
administered during the surgery. Her 
pulse rate was 60 per minute at the 
beginning and 70 per minute at the 
end of the surgical procedure; blood 
pressure was not recorded during sur 
gery but on return to the ward the 
nurses’ notes report a blood pressure 
of 100/70 with a pulse rate of 72. 


“During the first postoperative 
night the nursing staff was unable to 
obtain the patient’s blood pressure or 
radial pulse and she began to vomit 
and sweat profusely. Her skin was 
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cold and clammy and her pulse rate 
was 138. Her vomiting and hypoten- 
sive state continued and a medical 
consultation was requested. Approxi- 
mately twelve hours after the hypo- 
tensive state was first noted therapy 
for adrenal insufficiency was _ insti- 
tuted: 300 mg. of cortisone were 
given by mouth and 100 mg. intra- 
muscularly. At the same time 20cc. 
of aqueous adrenal cortical extract 
were administered intramuscularly. 
The intravenous route would have 
been preferred but no veins were 
available and at that time is was 
decided to defer venous cutdown un- 
less no response was obtained to the 
oral and intramuscular medications. 
At this time a few beats were auscul- 
table with a sphygmomanometer at 
70mm. and her apical pulse rate was 
140. By catheterization one and one- 
half hours later 90 cc. of urine were 
obtained. A Foley catheter was left 
indwelling and urine output measured 
half-hourly. For the next three hours, 
urinary output averaged 15 cc. per 
hour and the patient’s cold, clammy 
state persisted. Her pulse rate in- 
creased to a high of 176 per minute. 
Throughout this time she remained 
conscious and alert but complaining 
of cold and nausea. 


“Eight hours after the administra- 
tion of the oral cortisone a venous 
cutdown was performed and 1,000 cc. 
of 10 per cent invert sugar in 0.9 
per cent sodium chloride was ad- 
ministered. To the infusion were add- 
ed 40 mg. of ACTH and 20 cc. of 
adrenal cortical extract. During the 
next two and one-half hours her half- 
hourly urine output totaled 5. cc., 
40 cc., 70 cc., 120 ce., and 150 cc. 
Her blood pressure one hour after the 
intravenous infusion was begun was 
97/70. In two hours it was 110/80. 
By three hours it had increased to 
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140/80 and has remained at that 
level. Her tachycardia decreased grad- 
ually during the next 48 hours. Corti- 
sone administered by mouth was con- 
tinued at eight hour intervals with a 
total dosage of 475 mg. the first day, 
225 mg. the second day, and 150 mg. 
the third day, with a more gradual 
decrease to 57% mg. daily. For the 
first three days a 10 hour infusion 
of ACTH was given in addition to 
the cortisone by mouth.” 


From a practical standpoint, what 
should we do and not do if adreno- 
cortical insufficiency is suspected?! 
Many of the “do’s” and “don’ts” are 
similar or the same as one might list 
for the conduct of any good anesthe- 
sia, but let us review them in the 
light of the aforegoing discussion: 


DO’S 
Light preoperative medication 
Light planes of anesthesia 


Realize these patients are extremely 
relaxed even in light anesthesia 


Maintain adequate exchange and 
oxygenation 


Make sure COs. is being eliminated 


Use anesthetic agents and procedures 
which will not cause BP to fall 


Establish rapport and confidence in 
patient 


Use rapidly eliminated drugs for anes- 
thesia, especially cyclopropane 


Have available: hormones, vasopres- 
sors, and blood volume expanders 
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DONT’S 

Patients are very sensitive to hyp- 
notic drugs—do not oversedate 

Patients are sensitive to anesthetic 
drugs—do not use deep planes 

Deep planes mean greater stress. 
Avoid the use of muscle relaxants 

Hypoxia is a severe stress and poorly 
tolerated 

Hypercarbia is a severe stress and is 
poorly tolerated 

Avoid spinal anesthesia, avertin and 
barbiturates 

Avoid fear or fright 

Don’t allow blood loss or excessive 
trauma 

Avoid ether 

Don’t be unprepared—adrenocortical 
insufficiency may be subclinical and 
unsuspected and precipitate in any 
of the group of patients we have 
considered 


CONCLUSIONS 


In conclusion, let us remember 
that adrenal cortical hormones and 
the adrenocorticotrophic hormone 
are not to be considered as routine 
treatment for shock, but as specific 
and life saving and rational treatment 
for the patient in shock resulting 
from adrenal cortical insufficiency. 
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Direct Vision Open Cardiac Surgery 
and Anesthesia 


Olive L. Berger, R.N. * 
Baltimore, Maryland 


Techniques for the direct vision 
repair of intracardiac defects are 
developing so rapidly it seems appro- 
priate to review the subject briefly. 

Ten years have passed since the 
first successful operation for tetral- 
ogy of Fallot. This operation has not 
only given hope and new life to 
thousands of incapacitated patients, 
but it has also stimulated many in- 
vestigators to perfect procedures for 
the performance of intracardiac sur- 
gery under direct vision. 

Surgeons have felt for a long time 
that direct vision intracardiac surgery 
is entirely feasible. Alexis Carrel’ in 
1914, reported successful surgery of 
this type on dogs. Such operations 
are being performed on humans, with 
promising results in many clinics to- 
day. The fact that a growing number 
of these operations have been success- 
ful clearly establishes their feasibility, 
but the associated high mortality 
demonstrates that the problem has 
not yet been solved. 

The great progress made in the 
past five years in this field has stem- 
med from the ingenious applications 
of both old and new techniques of 
surgery and anesthesia for the main- 
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tenance of vital functions during that 
period when the heart is open. 


METHODS 

Techniques which have actually 
found clinical application fall into five 
major categories*>——— 

(1) The mechanical heart-lung 
apparatus. This apparatus, pioneered 
by Dr. John Gibbon* acts as a sub- 
stitute for the pumping action of the 
heart and oxygenating function of 
the lungs. Kirklin and associates*:” 
have adapted the Gibbon apparatus 
for use in some 93 humans; Lillehei 
has employed a similar method in 
56 cases®. 

(2) The donor cross-circulation 
system. By this method a human 
donor’s heart substitutes for that of 
the patient. 

(3) The mechanical heart-animal 
lung method. Here the animal lungs 
are employed to provide the blood 
gas exchange while a_ mechanical 
pump acts as the heart. 

(4) The heart-brain perfusion 
technique. By this technique pre- 
oxygenated blood is pumped from a 
reservoir to the heart and brain only. 

(5) Hypothermia. This method 
applies the principle of prolonged 
survival in the absence of the circu- 
lation by virtue of decreasing tissue 
oxygen requirements at lowered body 
temperatures. 





148 


There are many problems associ- 
ated with the mechanical heart-lung 
machine: (a) there must be a suita- 
ble pump for removing the blood and 
returning it to the patient in as effi- 
cient manner as the heart; (b) provi- 
sion must be made for blood gas ex- 
change: In the Gibbon apparatus this 
has been accomplished by passing the 
blood over both sides of vertical mesh 
screens which are suspended in plastic 
containers; here the blood takes up 
oxygen and gives off carbon dioxide; 
(other types of oxygenators have been 
and are being devised); (c) constant 
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blood volumes at any rate of flow 
must be maintained; (d) all the blood 
returning through the veins to the 
heart must be removed smoothly 
without collapsing them; (e) provi- 
sion must be made for the disposal 
of blood returning from the chambers 
of the heart and from the coronary 
arteries. 

The advantages of the heart-lung 
machine are: (1) the entire body is 
perfused; (2) hypothermia is not 
necessary; and, (3) the period the 
heart may be open is prolonged. 

The disadvantages are: (1) red 
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In the artificial heart-lung apparatus a mechanical heart furnishes the pumping 
action for the circulation and an artificial lung device provides for blood gas exchange. 

In the donor cross-circulation system venous blood from the patient’s azygos vein 
passes into the venous system of the donor through an external pump. Oxygenated 
blood passes from the donor’s arterial system through a pump into the aorta of the 
=— The pumps are utilized to balance blood volume between the patient and 
onor. 
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cells are injured or broken; (2) plat- 
lets and fibrinogen are removed; (3) 
air bubbles in the form of foam may 
be introduced as dangerous emboli; 
(4) anticoagulants are necessary to 
prevent clotting with an inherent 
risk to the patient, namely postoper- 
ative hemorrhage; (5) there is an 
“X” factor which includes other un- 
known changes in the blood that 
may cause morbidity or death; both 
human and experimental experience 
has borne this out; (6) the patient 
is cooled unless the blood is kept 
warm. 


These problems have largely been 
overcome by the Gibbon type appara- 
tus but not to the complete satisfac- 
tion of all investigators. (Fig. 1) The 
search continues for the perfect ap- 
paratus of this kind. 


Continuing the search for a less 
complicated and yet comparatively 
safe or safer method, other investiga- 
tors, prime among them Lillehei and 
associates, developed the donor cross- 
circulation system’. 


This system transfers the arterial 
blood of the donor to the arterial 
circulation of the recipient, returning 
the recipient’s venous blood to the 
venous system of the donor (Fig. 1). 
The father, mother or a close relative 
of the same blood type acts as donor. 
The donor’s femoral artery is can- 
nulated and connected to a cannula 
in the recipient’s carotid artery. A 
cannula is introduced down the jugu- 
lar vein to the recipient’s superior 
and inferior vena cavae. By means of 
ligatures about the superior vena cava 
and inferior vena cava, blood return- 
ing to the heart of the patient is 
diverted to the donor. The donor’s 
heart provides the driving force for 
the circulation of both the donor and 
recipient. To balance the blood vol- 
ume between donor and patient two 





149 


pumps are interposed between them 
———inflow and outflow sides. 


Lillehei and his associates at the 
University of Minnesota® have em- 
ployed this system with considerable 
success. They have been able to re- 
pair intracardiac defects under direct 
vision in approximately 45 patients®* *. 
The open heart has been maintained 
for periods as long as thirty minutes. 

Advantages of this system: (1) 
a large number of blood donors is not 
necessary; (2) the whole body is per- 
fused; the rate of blood flow, how- 
ever, is much less than with the heart- 
lung apparatus; the azygos principle 
is employed—this gives a flow of 
about one tenth of the normal cardiac 
output; the recipient’s blood pressure 
is always low; (3) hypothermia is not 
necessary; and (4) it has been suc- 
cessfully applied clinically. 





The disadvantages are: (1) the 
limited time factor; (2) the risk to 
the donor; and (3) the sociological 
and ethical problems involved. 


In comparison to the heart-lung 
apparatus, this method is relatively 
simple. The risk to the donor is con- 
fined to “easily preventable complli- 
cation such as blood incompatibility 
or air embolism due to faulty can- 
nulations.”® The sociological and 
ethical problems associated with this 
method have made some investigators 
hesitant to employ it. The patient is 
usually a poor risk small child whose 
chances of survival, with or without 
surgery, are limited. The matter of 
subjecting a healthy breadwinner or 
homemaker to the “preventable com- 
plications” of the donor has been 
controversial. Investigators are agreed 
that a method which does not involve 
the use of another human would be 
more desirable. 


Animal lungs, usually dog but oc- 
casionally monkey, are used for the 
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blood gas exchange. (Fig. 2) The 
animal is exsanguinated. The pulmo- 
nary artery and veins are cannulated 
and all blood washed from the lungs. 
The cannulae are then connected to 
the cannulated vena cavae and sub- 
clavian artery of the patient. By 
means of a roller type pump the 
venous blood of the patient is circu- 
lated through the animal lungs where 
the blood gas exchange takes place 
and is returned to the arterial system 
of the patient. Animal experiments 
have demonstrated this to be a feasi- 
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ble method. To date clinical applica- 
tion has not been as satisfactory as 
the laboratory experience. Lillehei has 
reported 14 operations employing 
this technique.® 


The advantages of the mechanical 
heart—animal lung system are: (1) 
no second human is involved; (2) 
only a comparatively small amount of 
donor blood is required; (3) hypo- 
thermia is not necessary and (4) a 
prolonged period for direct vision 
surgery is possible. 














Fig. 2 








In the heart-brain perfusion method arterialized blood is pumped from a reservoir 
to the aorta where it flows to the cerebral and coronary arteries. Venous return from 
the brain and coronary sinus is discarded. 

In the animal lung-artificial heart technic the patient’s venous blood flows by 
gravity at physiological pressures through the animal’s lungs where blood gas exchange 
takes place. A mechanical pump returns the arterialized blood to the patient’s aorta. 
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The disadvantages are: (1) the 
animal lungs may develop pulmonary 
edema if obstructions occur in the 
system or pumping pressures exceed 
physiological levels: it has now be- 
come rather uniformly established 
that some factor of incompatibility 
causes pulmonary edema when human 
blood is circulated through animal 
lungs; (2) the stigma of the use of 
an animal’s lungs. 


The fourth system, the heart-brain 
perfusion system developed by Kay 
and associates at the National Insti- 
tutes of Health and The Johns Hop- 
kins Hospital? has been applied 
clinically four times. (Fig. 2). In the 
dog, 17 to 20 animals have been 
shown to be chronic survivors. To 
date there has not been a successful 
human application. 


A cannula is placed within the 
arch of the aorta of the patient 
through the subclavian artery. The 
aorta is clamped beyond the subclav- 
ian artery, thus eliminating systemic 
circulation except that to the heart 
and brain. A ligature is placed about 
the inferior vena cava to prevent, 
temporarily, the return of blood to 
the heart through this vessel. A can- 
nula is placed in the superior vena 
cava to route the blood returning 
from the head to a disposal reservoir. 
The blood returning from the coro- 
naries is removed by suction at the 
coronary sinus. A pressure of 100 
mm. Hg is maintained in the aortic 
arch thus keeping the aortic valve 
closed throughout the perfusion and 
providing an adequate pressure in the 
coronary and cerebral arteries. The 
blood used for the perfusion of ‘the 
heart and brain is drawn from several 
donors. It is oxygenated by the sim- 
ple expediency of collecting it from 
the antecubital vein after the donor’s 
entire arm has been immersed in a 
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45°C. bath for 10 to 15 minutes. The 
heat causes the venous blood to be- 
come arterialized to the range of 95 
per cent oxygen saturation.’” No ad- 
ditional oxygenation of donor perfu- 
sion blood is necessary. 


The advantages of this method (in 
the laboratory) are: (1) it is simple; 
(2) there is no hemolysis, loss of 
platelets or fibrinogen; (3) post- 
operative bleeding is not a problem 
since there is a pool of patient’s blood 
which has not entered into the perfu- 
sion; and (4) a rapid flow of blood 
at high perfusion pressures (over 100 
mm. Hg) is maintained to the vital 
organs, the heart and the brain. 


The disadvantages are: (1) the 
time limit of 8 to 12 minutes for open 
heart surgery where hypothermia is 
not employed; (2) hypothermia of 
at least 32° C. is required to prevent 
spinal cord and kidney damage if it 
is anticipated that repair of the defect 
may require more than 8 to 12 min- 
utes; (3) a number of blood donors 
are required; and (4) only a part of 
the body is perfused. 


While these methods have been 
undergoing investigation experimen- 
tally and clinically, the fifth method, 
hypothermia, has been successfully 
employed when the defect could be 
repaired in 8 to 12 minutes. Hypo- 
thermia is now widely used, not only 
for cardiac surgery, but for a variety 
of surgical procedures——-notably for 
the poor risk patient. Scientific pub- 
lications have reported the vast 
amount of research that has been 
done, and is being done, on this 
method. It will not be discussed here 
other than to emphasize that while 
it has proven to be very beneficial in 
selected cases, there are many physi- 
ological and metabolic problems as- 
sociated with it that have not yet 
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been solved. The principal short- 
coming has been the high incidence 
of ventricular fibrillation at tempera- 
tures below 30° C.——especially in 
cardiac surgery. 

Experience with the above five 
methods in this country is beginning 
to indicate that the most acceptable 
method is the artificial heart-lung 
machine for total body perfusion. The 
type of pump, or oxygenator, may 
vary from surgeon to surgeon, but 
the principle remains the same. Kirk- 
lin and Lillehei are currently employ- 
ing this type of apparatus.® 


CLINICAL INDICATIONS 


Cardiac surgery until very recently 
has been confined to the vessels ad- 
jacent to the heart or to the blind 
repair of defects by digital palpation. 
There remain many defects that could 
be more efficiently repaired with 
reasonable hope of complete cure if 
the surgeon had time to work in the 
open heart and could see what he 
had to repair. The above methods 
have been developed to make such 
surgery a practical procedure. Among 
the defects which could probably be 
better repaired under direct vision 
are: (1) intraventricular septal de- 
fects; (2) intra-auricular septal de- 
fects of the low or ostium primum 
type; (3) stenosis or insufficiency of 
the mitral and aortic valves; (4) in- 
fundibular stenosis; and (5) anomal- 
ous venous return. 

Simple atrial defects have been 
repaired successfully for several years 
by closed heart surgery and probably 
do not require direct vision with its 
additional risk. 


ANESTHESIA 


There is no apparent ideal anes- 
thetic agent or technique for these 
cases. In general, the anesthesia is 
that which has proven satisfactory 
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for all cardiac surgery in the past. 
Artusio'' has shown that cardiac 
surgery can be accomplished with a 
high degree of safety under ether 
analgesia. If hypothermia is to be 
used it is important to obtain a suffi- 
cient depth of anesthesia in order to 
prevent shivering during the chilling 
period. There appears to be no con- 
traindication to the use of Pentothal 
for the induction and intubation of 
the cardiac patient. Virtue’* suggests 
that volatile agents might be prefer- 
able for the patient if hypothermia is 
to be established. Metabolism of 
these agents in the body is not neces- 
sary, therefore there would be less 
interference with metabolism. Lil- 
lehei® reports occurrence of metabolic 
acidosis during the cardiac bypass 
period. There are indications that 
this metabolic acidosis may be com- 
pensated for by increasing the donor’s 
respiratory minute volume to reduce 
the alveolar carbon dioxide tension 
below the normal range. Our limited 
experience gives indication that there 
may be a problem in maintaining 
adequate narcosis if the perfusion 
period extends beyond thirty minutes. 
This period is now compensated for 
by increasing the depth of ether 
anesthesia just prior to the start of 
perfusion. These patients have re- 
mained unconscious but they have 
become “light” to the point of moving 
the head and opening the eyes. 


CLINICAL EXPERIENCE 


We have employed (at Johns Hop- 
kins Hospital) four of the five meth- 
ods of direct vision or open heart 
surgery outlined in this report. Al- 
though a rather wide experience has 
been accumulated in the laboratory 
with the donor-cross-circulation meth- 
od in dogs this procedure has never 
been carried out in this hospital on 
humans. Hypothermia has been com- 








August, 1956 


bined with the heart-brain perfusion 
technique and very recently it has 
been successfully employed alone for 
direct vision repair of an aortic ste- 
nosis in an adult and the closure of 
three atrial defects in a small child. 
The method with which we have met 
success with the heart open longer 
than five minutes, is the artificial 
heart-lung apparatus. A Sigmamotor 
was used for the mechanical heart 
and the DeWall bubble oxygenator 
for the artificial lung. 


A lemon-sized myxoma, growing 
from the atrial septum, and present- 
ing in the left atrium so as to produce 
a ball valve obstruction of the mitral 
valve, was removed under direct 
vision while the heart was open ten 
minutes. This 57 year old white 
woman had been explored for mitral 
stenosis one month earlier and the 
tumor palpated through the left atrial 
appendage. She was returned to sur- 
gery for a bilateral thoracotomy which 
was carried out under Pentothal and 
Sucostrin for the induction and intu- 
bation; cyclopropane - oxygen - ether 
for the maintenance. The circulation 
through the heart and lungs was by- 
passed and the myxoma successfully 
removed. This was accomplished in 
the face of rather severe heart failure. 


A second successful open heart 
operation under cyclopropane-ether- 
oxygen anesthesia was performed in 
the case of a 5% year old white 
child with an intraventricular septal 
defect with pulmonary hypertension. 
A year previously, this child had had 
an artificial pulmonary atrial stenosis 
created in an effort to reduce the 
pulmonary pressure and protect 
against vascular changes in the lungs. 
Following bilateral thoracotomy the 
approach was made through a right 
ventriculotomy. The heart and lungs 
were by-passed for twenty-nine min- 
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utes and the heart open for twenty- 
five minutes. An avalon sponge was 
used to close the septal defect. 


Of special interest in these cases 
is the fact that the fall in body tem- 
perature which occurs with artificial 
circulation, was carefully avoided by 
the use of an electrically controlled 
water mattress. 


A 49 year old, obese, white male 
was cooled with the electric blanket 
to a temperature of 33.2° C. At this 
point a direct vision repair of an 
aortic stenosis was performed while 
the heart was open for three minutes. 
The anesthetic for this patient was 
Pentothal 30 cc, nitrous-oxide and 
oxygen in a two to one liter flow, and 
Sucostrin intermittently to a total 
dose of 100 mg. Forty-five minutes 
after completion of surgery and while 
the temperature was only 34° C, he 
became fully conscious. 


This same method was employed 
on a five year old white child under 
cyclopropane - oxygen - ether anesthe- 
sia. Three atrial septal defects were 
closed during an open heart period 
of four minutes. The temperature 
was lowered to 30.5° C. before open- 
ing the heart. Consciousness was not 
regained until the temperature had 
reached 36° C. The postoperative 
course of each of these patients was 
completely free of complications. 


A Liston-Becker carbon dioxide 
analyser was employed to record the 
carbon dioxide levels. The adult re- 
quired a respiratory assist rate of 
ten per minute while the child’s rate 
had to be kept at five to six per min- 
ute to maintain a balance. There was 
no appreciable fall in body tempera- 
ture during the open heart period 
since no circulatory by-pass had been 
employed in these two cases. 








154 


CONCLUSIONS 

The encouraging results of present- 
day direct vision cardiac surgery 
proves such operations are practica- 
ble. There can be little doubt that 
the problems associated with this 
type of surgery will be solved in the 
near future. 

It is interesting to note that Dr. 
Alexis Carrel reported, in 1914, the 
experimental occlusion of the heart 
pedicle. He was then able to open the 
heart chambers and repair valves 
under direct vision if the occlusion 
period did not exceed two and one- 
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half to three minutes.' At that time 
he predicted surgeons would some 
day be repairing cardiac defects under 
direct vision. That day may be close 
at hand. 
SUMMARY 

Five methods by which direct 
vision cardiac surgery is being per- 
formed are cited. Animal experiment 
as yet is more encouraging than clini- 
cal application. The perfect anesthe- 
sia for these cases is not completely 
established. The future is encouraging 
for the surgical repair of intracardiac 
defects under direct vision. 
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Pediatric Anesthesia 


L. D. Bridenbaugh, Jr., M.D. * 
Seattle, Washington 


Anesthetists who have had limited 
experience in administering anesthe- 
sia to children are still proceeding on 
the theory that children are “just 
small adults,” and that if an anes- 
thetic agent is appropriate for an 
adult, it is also appropriate for a 
child. However, certain anatomical 
and physiological characteristics pe- 
culiar to the child must be recognized 
and, accordingly, the amount of anes- 
thetic agent and the technique of 
administering it must be suitably al- 
tered. Otherwise, the mortality rate 
associated with pediatric anesthesia 
will be high. 

ANATOMICAL AND 
PHYSIOLOGICAL VARIATIONS 

Respiratory System. The anoxia 
which can accompany anesthesia is 
probably the greatest single cause of 
morbidity and mortality from anes- 
thesia in children.’ Therefore, varia- 
tions between the respiratory system 
of the child and that of the adult are 
of the utmost importance to the anes- 
thetist. These include—— 

Resilience of the Bony Part of the 
Thoracic Cage. The thoracic cage of 
the child is cartilaginous in contrast 


*Staff Anesthesiologist, Mason Clinic and 
Children’s Orthopedic Hospital, Seattle, Wash 
ington. 
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to that of the adult. Consequently, in 
the presense of even a slight obstruc- 
tion of the airway of the child, the 
negative intrathoracic pressure caused 
by inspiration will retract the anterior 
chest wall instead of overcoming the 
obstruction and permitting satisfac- 
tory respiratory exchange. The bony, 
less resilient thoracic cage of an adult 
would permit the force of inspiration 
to overcome a similar obstruction 
more readily. 

Incomplete Development of the 
Lung Tissue. The infant’s respiratory 
epithelium is not as fully developed 
as that of the adult, which decreases 
the amount of pulmonary alveolar 
tissue available for aeration. This, 
coupled with the relatively large size 
of the trachea and bronchi, causes a 
relative increase in dead space, i.e., a 
smaller percentage of the oxygenated 
air (tidal volume) enters the small 
alveoli of the infant, and thus normal 
volumes of oxygen cannot be absorb- 
ed into the circulation. This is espe- 
cially important in premature infants. 

Increased Respiratory Rate. The 
normal respiratory rate of the infant 
is 30 to 40 times a minute and that 
of the child 20 to 30 times, in con- 
trast to the adult’s 15 to 20 times. 
Any factors which will increase this 
respiratory rate will contribute to 
rapid fatigue in the child, e.g., accu- 
mulation of COs, painful stimuli 
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under light anesthesia, heat retention, 
etc. These conditions must be studi- 
ously avoided. 

Small Tidal Volume. The tidal ex- 
change in the premature infant may 
be as low as 12 cc. The normal new- 
born has a tidal exchange between 20 
and 50 cubic centimeters, with a 
maximum of 180 cc. on crying. 
Therefore, the anesthetist must be 
especially conscious of dead space in 
the anesthetic equipment and must 
attempt to keep it at a minimum. 
Since dead space leads to carbon 
dioxide accumulation, every effort 
should be made to eliminate it and 
avoid any excess of this waste gas. 


Circulatory System. Peculiarities 
of the child’s cardiovascular system, 
important to the anesthetist, 
include—— 

Inherent Automaticity. The infant’s 
cardiovascular system is difficult to 
upset. It seems to possess an inherent 
automaticity and power of regulation. 
Arrhythmias, other than sinus ar- 
rhythmias, are far less frequent dur- 
ing anesthesia of children than of 
adults. 

Increased Heart Rate. Normal in- 
fants have a pulse rate between 80 
and 180 per minute. In normal chil- 
dren the range lies between 80 and 
120. A slow pulse rate is more signifi- 
cant than a rapid pulse rate and 
should warn the anesthetist of im- 
pending cardiac failure. A slow pulse 
rate or an arrhythmia in an infant 
is often a sign of insufficient oxygena- 
tion, even if the flow meter of the 
anesthetic machine indicates that an 
adequate amount of oxygen is being 
given. 

When an arrhythmia occurs in the 
child who does not have a congenital 
heart abnormality, it can usually be 
corrected by increasing the oxygen 
content of the gases being inhaled, or 
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by letting the child breathe 100 per 
cent oxygen for 10-30 seconds. 


Low Blood Pressure. The child is 
natually hypotensive. The blood pres- 
sure of the newborn infant averages 
about 80/46 mm. Hg. It increases 
about 20 mm. Hg. during the first 
two weeks of life and usually remains 
at about this level for the next four 
or five years. 


Blood Physiology. At birth, the 
infant’s hemoglobin is 19 grams per 
hundred cc. of blood and 16 grams 
by the end of the second week. By 
the third month it is 11 grams. It is 
believed that no child should be oper- 
ated upon unless his hemoglobin level 
is at least 10 grams.! 

Blood loss during surgery is tol- 
erated poorly by infants because 
they have a small blood volume 
(roughly 80 cc. per Kg.) and are 
naturally hypotensive. Therefore, it 
is mandatory that an intravenous in- 
fusion be started prior to surgery for 
all major procedures. If a venipunc- 
ture cannot be accomplished, then a 
“cut-down” must be performed. In- 
fants also have a longer bleeding and 
coagulation time than do adults, and 
this increases the possibility of signi- 
ficant blood loss during surgery. 


Central Nervous System. The 
central nervous system of the infant 
also presents variations from that of 
the adult. Most of them are due to 
the immaturity of the nervous tissue 
and result in——- 


Decreased Sensation. Infants under 
one month of age appear to be less 
sensitive to painful stimuli because 
the peripheral receptors of pain are 
under-developed. Therefore, minimal 
concentrations of anesthetic drugs 
will attain satisfactory anesthesia for 
surgical procedures. 
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Increased Incidence of Convulsions. 
The central nervous system in infants 
seems to be more irritable than that 
of adults, which explains the greater 
frequency of convulsions in anesthe- 
tized children. Factors such as anoxia, 
fever, dehydration, acid-base imbal- 
ance, premedication, etc., undoubted- 
ly may be contributory. 


Under-developed Temperature 
Mechanism. The heat regulating 
centers of the infant are immature 
and. therefore, great care must be 
taken in draping prior to surgery to 
avoid either undue exposure (heat 
loss) or over-draping (heat reten- 
tion). Otherwise, the body tempera- 
ture of infants under 6 months of 
age will change two or three degrees 
during surgery. External assistance 
should be given to maintain the body 
temperature as nearly normal as 
possible (e.g., blankets and carefully 
applied warm water bottles to main- 
tain heat, and fewer drapes or ice 
bags to keep temperature down). 


Special thermometers are obtain- 
able at small cost, which may be 
placed either in the rectum or in the 
esophagus and which will give a con- 
tinuous check on body temperature. 
If these are not available an ordinary 
thermometer may be placed in the 
axilla, with the baby’s arm at his 
side, to indicate heat retention or 
heat loss. 


Gastro-Intestinal System. The 
anesthetist should check to see that 
the patient to be anesthetized has an 
empty stomach. Aspiration of vomitus 
is as serious a complication in the 
child as it is in the adult. The gastric 
acid in vomitus, regardless of the 
size or age of the human being, will 
destroy the epithelial cells of the 
alveoli if it is aspirated. In addition, 
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any food particles in the vomitus 
may plug the respiratory tree (tra- 
chea, bronchi, etc.) and may lead to 
a collapse of the lung unless these 
plugs are removed by _ thorough 
bronchoscopy. 


During the course of anesthesia an 
infant frequently develops an acute 
distention of the stomach. The cause 
for this is unknown, for such disten- 
tion can occur even in the presence 
of an endotracheal tube. Gastric dis- 
tention causes pressure upon the 
diaphragm and seriously interferes 
with respiration. This must be re- 
lieved by gently passing an urethral 
catheter into the stomach and aspirat- 
ing the air. 


Urinary System. The child’s kid- 
ney is much less capable of dealing 
adequately with excess amounts of 
saline than is the adult’s kidney. At 
the same time, the water reserve of 
the child is relatively less, so he will 
become dehydrated more easily. 
When a child needs fluid, the solution 
of choice is probably 5 per cent dex- 
trose in water, provided electrolytes 
are within normal limits and there is 
no anemia. Special care must be taken 
not to give large amounts of fluid 
over short periods of time. It is just 
as important not to overload the 
circulation as it is to supply replace 
ment of fluid lost. Before the opera- 
tion the surgeon and _ anesthetist 
should determine the maximum vol 
ume of fluid the child will tolerate, 
in addition to replacement of blood 
loss, and take steps to see that this 
amount is not exceeded. The bottle 
containing the intravenous fluid 
should be labeled with specific instruc- 
tions, and the amount to be given 
should be plainly marked on it. 


PREOPERATIVE PREPARATION 
If the anesthetist is cognizant of 
all of these anatomical and physio- 
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logical variations in the child, the 
next step in successful pediatric anes- 
thesia is the preoperative preparation. 
Evans? states that anesthesia in chil- 
dren should be “anesthesia without 
tears.” This ideal can be accomplish- 
ed either by psychology (sheer skill 
and craft) or by premedication. 


Psychological Approach. The 
psychological approach consists prin- 
cipally of having the child admitted 
to the hospital the day before surgery 
so that he can become familiar with 
the hospital routine and staff under 
more pleasant and relaxed circum- 
stances. /t is mandatory that the 
anesthetist visit the child during this 
time. The operative routine is explain- 
ed and an attempt is made to estab- 
lish rapport and confidence. The child 
usually understands far more than 
adults would assume. 

At the Seattle Children’s Orthope- 
dic Hospital, prior to administration 
of anesthesia, the child is brought to 
a pleasant induction room such as 
the Peter Rabbit Room or the Cow- 
boy Room. These rooms are decorated 
with murals and contain large, stuffed 
figures and toys. Such rooms tend to 
interest the child and relieve his anx- 
iety of having to leave his parents 
and familiar surroundings. 


Drug Approach. The _ second 
method of preparing the child for 
operation is by the administration of 
drugs. Opinion on the subject of 
premedication varies from Evans,” 
who states that “up to the age of 
two years, premedication is unde- 
sirable and unnecessary,” to Ste- 
phen,’ who states that premedica- 
tion is “perhaps even more beneficial 
and necessary than it is for adults.” 

Oral premedication is rarely suit- 
able for the infant or the young child, 
since he will not usually swallow a 
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capsule, and even if he will, a large 
amount of water is also ingested, 
which may be vomited during anes- 
thesia. Unconsciousness may be in- 
duced in children prior to anesthesia 
by administering drugs per rectum. 
In most instances the drug will not 
be expelled if the child has had a 
cleansing enema within 12 hours be- 
fore the operation. It is an easy, 
pleasant way for the child to go to 
sleep and entails little psychological 
preparation. (The child may be told 
that it is just like taking a rectal 
temperature.) Tribromethanol (Aver- 
tin®) is administered in dosages of 
60 to 100 mg. per Kg. of body weight 
or a 10 per cent Pentothal® or Suri- 
tal® solution in dosages of 15 mg. to 
20 mg. per pound. However, this 
technique is time-consuming and the 
results unpredictable. In addition, 
tribromethanol (Avertin) has a speci- 
fic relaxant action on the masseter 
muscle, so that the airway must be 
watched more carefully, both before 
and after surgery. Drugs administer- 
ed rectally also have a hypnotic effect 
for 4 to 6 hours, which may be un- 
desirable in certain cases. 


Of the premedicant drugs, mor- 
phine produces a release from appre- 
hension and roseate hue (euphoria) 
as no other drug will. In proper 
dosages it can be safely employed in 
all ages over six months. Demerol is 
a satisfactory substitute and is easier 
for nursing personnel to measure, but 
lacks morphine’s soothing effect on 
the higher cortical areas. Scopolamine 
is probably preferable to atropine be- 
cause it is less likely to produce 
tachycardia, and its cerebral sedative 
effect reduces anxiety. It is also a 
superior drying agent. For deter- 
mining exact dosage of particular 
drugs, a card has been compiled by 
H. W. Bissonnette, M.D. and Robert 





August, 1956 


E. Ploss, M.D. This card also con- 
tains valuable information on endo- 
tracheal sizes, transfusion require- 
ments, etc.** 


ADMINISTRATION OF THE 
ANESTHETIC 


Selection of the Anesthetic 
Drug. Once the child has arrived in 
the operating room, adequately pre- 
pared, the anesthesiologist must 
choose an anesthetic agent and tech- 
nique for administering it. As Mac- 
intosh and Bannister so ably stated, 
“too much attention is often paid to 
the supposed safety or danger of a 
particular narcotic drug as indicated 
by available statistics. An anesthetic 
is made safe or dangerous by the one 
who administers it--avoidance of 
anesthetic accidents undoubtedly de- 
pends far more on the experience, 
care and skill of the anesthetist than 
on the choice of any _ particular 
agent.””” 

Therefore, specific agents or tech- 
niques for specific operations such as 
cleft palate, tonsillectomy or cardiac 
surgery, will not be recommended in 
this paper. If the physiological pecu- 
liarities of the infant are recognized, 
the agent and technique which is 
safest for a given procedure is the 
one with which the anesthetist is 
most familiar and which he can use 
most skillfully. In observing anesthe- 
sia in various institutions around the 
country, one is continually impressed 
with the number of methods which are 
used and used well for any given 
surgical procedure. 

Ether and nitrous oxide are prob- 
ably the safest agents for pediatric 
anesthesia because the child passes 
through the stages of anesthesia 
slowly when these agents are used. 
The more potent agents such 


**Available from R. A. Hawks Division, 
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as cyclopropane, Vinethene®,  tri- 
chlorethylene, Vinamar® and Pento- 
thal® are extremely valuable agents 
when administered by those trained 
in their use. But since their potency 
decreases the margin of safety, they 
should be avoided by the part-time 
anesthetist. 


Curare and Muscle Relaxants. 
The advent of muscle relaxants re- 
volutionized anesthesia for adults. 
Attempts have been made to carry 
their use into pediatric anesthesia. 
However, the newborn infant is ex- 
tremely sensitive to d-tubocurarine. 
This hypersensitivity indicates ex- 
treme caution in the use of this drug, 
especially since it is doubtful whether 
a reliable reversal of action of the 
d-tubocurarine can be obtained in the 
newborn. However, the British have 
successfully used succinylcholine in 
dosages of 5 mg. intravenously, or 
intramuscularly in dosages of 1-2 mg. 
per Kg. of body weight, with 150 
TRU hyaluronidase added. They re- 
port no cases of prolonged apnea.* 


Technique of Administration. 
The method of administering the 
anesthetic drug to infants and chil- 
dren is chosen according to the re- 
quirements of the surgery and accord- 
ing to the physiological considera- 
tions pertaining to the infants. Each 
technique has specific advantages 
and disadvantages which every anes- 
thetist should know. Whichever 
technique is chosen, the anesthetist 
should be impressed with the need 
for observing his patient constantly. 
Children pass through stages of anes- 
thesia rapidly, and minute to minute 
checks of pulse and respiration must 
be made. Taping a stethoscope to the 
anterior chest of the child and the 
use of a plastic hearing aid mold as 
advocated by Ploss, has enabled the 
anesthetist to monitor pulse, blood 
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pressure and respiration throughout 
the surgery. 


The Open-drop Technique. A 
liquid is vaporized by dripping it on 
some type of mask covering the face. 
This is the oldest and commonest 
technique employed in pediatric anes- 
thesia. Regardless of the training or 
ability of the anesthetist, it is prob- 
ably the safest of methods. 

Its advantages include: (1) sim- 
plicity of equipment and administra- 
tion; (2) a greater margin of safety 
resulting from the greater period of 
time between respiratory arrest and 
circulatory arrest if ether is being 
used. Merely removing the mask will 
lighten too deep anesthesia within a 
minute or two. 

The disadvantages may be listed 
as: (1) the effort the infant must 
exert to draw air through some types 
of masks may be fatiguing; (2) the 
area under the mask constitutes a 
considerable amount of dead space 
and CO» accumulation is, therefore, 
common; (3) rebreathed vapor, COz 
and air may reduce the O» concentra- 
tion under the mask to 15 per cent; 
(4) respiration cannot be manually 
assisted; (5) perfection of the tech- 
nique requires long experience; and 
(6) only one drug can be administer- 
ed efficiently at one time. 


The Insufflation Technique. 
This consists of blowing anesthetic 
mixtures into the trachea and phar- 
ynx by means of a _ motor-driven 
blower, or flowing a large volume of 
gases from the anesthesia machine. 
The mixtures are usually administer- 
ed through a mouth hook, nasal hook 
or catheter, or through a metal oral 
pharyngeal airway. This is a simple, 
comparatively safe technique; but 
there is no guarantee of a patent air- 
way and no means of artificial infla- 
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tion of the lung are available. When 
this technique is to be used, the open 
drop method is usually indicated for 
induction. Prolonged insufflation of 
gases does not provide normal respir- 
atory exchange and may lead to ac- 
cumulation of carbon dioxide in the 
lungs. The principal advantage of the 
svstem again is simplicity of 
equipment. 


The Fractional Rebreathing 
Technique or Semi-closed System. 
This is a system in which high flows 
of gases (equal to the minute respira- 
tory volume of the patient) are run 
into a reservoir which is connected 
near the face mask or tube leading to 
the patient. In this tube is an expira- 
tory valve, through which part the 
exhaled air is blown. This system usu- 
ally includes a Slocum tube, a Turn- 
bull-Compton connector, Ayres tube, 
or a Flagg can. The technique is 
simple and respirations can be quick- 
ly assisted if necessary. 

Because some of the anesthetic 
vapor is exhaled into the air and 
some of the gases are diluted by air 
during inspiration, it is difficult to 
maintain deep planes of anesthesia 
by inhalation alone. Therefore, the 
partial rebreathing technique is usu- 
ally used for operations not requiring 
deep planes of anesthesia. 


The Non-rebreathing Tech- 
nique. This system incorporates an 
inspiratory and an expiratory valve 
in the apparatus so that all exhaled 
gases are removed from the system. 
Thus, the hazard of carbon dioxide 
accumulation is eliminated, as is the 
need for soda lime. This technique 
fulfills the desired requirements of 
children’s anesthesia more closely 
than any other method. Several such 
valves are available, including the 
plastic Leigh valve, the Stephen- 
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Slater valve and the Fink modifica- 
tion of the Stephen-Slater valve. 

The advantages of this technique 
are: (1) minimal dead space——the 
dead space in the equipment itself is 
reduced to 9.0 cc., which is not more 
than is found in the mouth of a tiny 
infant; (2) minimal resistance——— 
the estimated resistance in the system 
of 1.0 to 1.75 cm. of water will permit 
anesthesia of tiny infants to be main- 
tained for two to three hours without 
development of fatigue; (3) 
safety- the presence of the reser- 
voir bag in the system permits assist- 
ed or controlled respiration without 
difficulty; and (4) versatility-——-a 
variety of anesthetic drugs may be 
administered: the most common 
combination being nitrous oxide, oxy- 
gen and ether. 

Drawbacks of the technique in- 
clude: (1) the requirement of large 
volumes of gases; and (2) complexity 
of equipment which increases the 
possibility of failure and COs» 
accumulation. 


Closed Absorption Technique. 
In this technique, small volumes of 
yas are passed through soda lime to 
remove the carbon dioxide. Most 
anesthesia machines can be equipped 
with a valve so that the machine can 
be used for either the closed circle 
absorption system or the to-and-fro 
system. 

The circle absorption system, com- 
monly found on all anesthesia ma- 
chines, should not be used for children 
under 7 years of age. It presents too 
much resistance to gas flow in the 
accordion tubes which connect the 
patient to the machine, in the direc- 
tional valves which govern the flow 
of the gases in the machine, and in 


the canister containing soda lime for 


carbon dioxide absorption. Continu- 
ous manual assistance of respiration 
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will aid in prevention, but will not 
wholly prevent, the development of 
fatigue. The circle system is suitable 
for adults, but the practice of carry- 
ing children under 7 years of age on 
this system should not be employed. 


Recently, both the Foregger and 
Ohio Chemical Companies have de- 
veloped infant circle systems which 
reduce this resistance somewhat, but 
cannot be relied upon to remove all 
the CO, automatically. The anes- 
thetist must be constantly aware that 
even with these systems, difficulty 
may arise from COs, accumulation. 

In the to-and-fro system, the soda 
lime canister is connected directly 
to the mask or endotracheal tube. 
This is valuable in children over 18 
months of age providing the soda lime 
canister is of such size that it is 
equal to the tidal exchange of the 
child. There are 4 sizes of canis- 
ters—-the 90 gram size for the infant 
under one year of age, the 180 gram 
size for the child 1 to 3 years of age, 
the 350 gram size for the child 3 to 
10 years of age, and the 450 gram 
size (normal adult size) for the child 
over 10 years of age. 


The canisters should be changed 
every 10 to 20 minutes to prevent 
the temperature of the respired gases 
from becoming too high and contrib- 
uting to the child’s body heat, i.e., 
heat retention. Changing the canis- 
ter frequently also ensures peak effi- 
ciency of the soda lime in removing 
COs. 


Intravenous Anesthesia. This is 
reserved primarily for older children 
because the cooperation of the young 
child for venipuncture cannot be re- 
lied upon. Likewise, the agents used 
are profound depressants and are 
usually used in combination with 
inhalation anesthesia. 
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Spinal Anesthesia and Regional 
Block Procedures. These techniques 
are used in children infrequently be- 
cause of the difficulty in obtaining 
the child’s cooperation and under- 
standing. However, in cases where 
they are indicated, spinal anesthesia 
may be used, e.g., Pontocaine® in a 
dosage of 1 mg. per year of age. If 
regional block is used, most children 
should be kept asleep during the 
yperation to avoid unnecessary psy- 
chic trauma. 

Hypothermia. During the past 
few years, lowering of body tempera- 
ture has been employed to reduce the 
oxygen requirement of the tissues 
temporarily by lowering body metab- 
olism. This permits surgical correction 
of certain congenital heart defects, 
as well as surgery on an acutely ill, 
febrile toxic child with a tachycar- 
dia a condition which may _ nor- 
mally carry a high incidence of 
morbidity or mortality. 

The technique is accomplished by 
immersing the anesthetized child in 
ice water or packing in ice chips. An 
infant cools more rapidly than a child 
because of the scanty subcutaneous 
tissues and large body surface in re- 
lation to the small muscle mass. The 
patient must be watched carefully to 
prevent too rapid or too profound a 
drop. This point cannot be stressed 
too strongly. A couple of ice bags on 
a small infant is often all that is 
necessary to lower his body tempera- 
ture sufficiently to permit surgery. 


It has been found that the oxygen 
demand of the tissues is reduced 50% 
by reduction of the body temperature 
to 28° C. (82.4°F). This is apparent- 
ly a safe level for infants, providing 
arterial oxygen saturation is 
maintained.4 

This technique requires not only 
considerable anesthetic equipment 
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and a skilled anesthetist, but an in- 
ternist who can accurately interpret 
the findings of the constantly record- 
ing electrocardiogram, which should 
be connected to the child when hy- 
pothermic anesthesia is to be under- 
taken. It must be stressed that this 
technique should not be undertaken 
in a willy-nilly fashion, but by a 
“team” which realizes the problems 
involved. 


Endotracheal. Whichever of the 
above anesthetic techniques is chosen, 
a means of administering intermittent 
positive pressure oxygen, including a 
laryngoscope and endotracheal tube, 
must be available in case of 
emergency. 

Preservation of an unobstructed 
airway is essential. The increasing 
realization of the importance of an 
unobstructed airway has led to more 
frequent use of endotracheal tubes 
in recent years. The advantages of 
intubation are: (1) material reduc- 
tion in the amount of dead space in 
the system; (2) assurance of a pa- 
tent airway; (3) easily accomplished 
suctioning of the tracheobronchial 
tube at any time; and (4) better 
working conditions for the surgeon 
and greater safety to the patient in 
operations in the region of the head 
and neck. 


The disadvantages consist of: (1) 
technical difficulties in intubation due 
to anatomic differences in children; 
and (2) occasional hoarseness and 
laryngeal edema postoperatively. The 
second mentioned disadvantage is 
usually due to the vocal cords con- 
tracting in an effort to expel the en- 
dotracheal tube. Deeper anesthesia 
and a smaller tube, lubricated with a 
water soluble anesthetic ointment, 
eliminate this problem. 

Nasal tracheal intubation is rarely 
done in children unless specifically 
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indicated, because of the danger of 
bleeding and the possibility of injury 
to the adenoid tissues. 


A laryngoscope blade which is not 
too large and a soft endotracheal tube 
should be selected for endotracheal 
intubation. The anesthetist should 
select at least three tubes—one es- 
timated to be the correct size, one 
a size smaller and one a size larger. 
A rule of thumb for selection of the 
Magill size of endotracheal tube is 
two-thirds of the age of the child in 
years. Vinyl plastic tubes are usually 
used because they mold easily at 
body temperature without kinking or 
sacrificing the lumen of the tube. 
They cause less trauma and fewer 
postoperative complications than the 
rubber tubes because they are usu- 
ally softer. 


Improper extubation can cause 
severe laryngospasm and anoxia. This 
can be minimized if the patient is well 
oxygenated, the pharynx and nasal 
passages thoroughly suctioned, and 
the tube removed during the expira- 
tion phase of respiration. The anes- 
thetist must be prepared to adminis: 
ter oxygen by bag and mask imme- 
diately after extubation. 


Postanesthesia Period. Most 
children who are anesthetized by a 
skilled anesthetist with the aid of 
these modern techniques emerge 
from the operating room in good con- 
dition. Usually their reflexes have 
returned. If not, the anesthetist has 
suctioned the air passages, has in- 
serted an oral airway or so positioned 
the child that a patent airway is 
insured. Whenever possible, the child 
should be returned to a_ recovery 
room which is located immediately 
adjacent to the surgical suite, so that 
the anesthetist is immediately avail- 
able. Adequate numbers of skilled, 
trained personnel should have oxygen 
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and suction at the head of each bed 
and specialized equipment such as 
isolettes and incubators, drugs, etc., 
immediately available. 


The anesthetist who has taken 
cognizance of the physiological vari- 
ations in the infant, and employed 
the methods outlined above, will re- 
ceive a great sense of satisfaction in 
a job well done. On postoperative 
rounds he will see these children 
happy, without fear, and well on the 
road to rapid recovery following a 
surgical procedure which only a few 
years ago would have been fraught 
with complications and high post- 
operative mortality. 


SUMMARY 


This paper attempts to point out 
the requirements for safe pediatric 
anesthesia. The anatomical and phys- 
iological variations of the child and 
the various techniques available to 
the anesthetist are discussed. A plea 
is made for those administering chil- 
dren’s anesthesia to use the drugs and 
techniques with which they are most 
familiar and to use them cautiously. 
If this is done pediatric anesthesia 
will truly be “anesthesia without 
tears”’—-on the part of both child and 
parents. 
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Black Magic and the Myoneural 
Junction 


David M. Little, Jr., M.D. * 
Boston 


Surgeons and patients have almost 
always seen eye-to-eye on the objec- 
tives to be accomplished by surgical 
intervention, but they have rarely 
come even close to agreement as 
concerns the objectives of the anes- 
thetic procedure. The patient’s con- 
cept of a successful anesthesia is an 
immediate, painless, and total obliv- 
ion. The surgeon’s concept is some- 
what more embracing. It includes, of 
course, immediate, painless, and total 
oblivion, since this is the desire of 
his patient; but it also includes a 
totally flaccid patient, preferably one 
incapable of bleeding, and certainly 
one who will run an entirely uncom- 
plicated postoperative course. There 
is a world of difference between these 
two demands; and yet it would be no 
exaggeration to state that it is, in 
fact, a Lilliputian world. For the 
difference between the patient’s con- 
cept and the surgeon’s concept of the 
successful anesthetic procedure is the 
myoneural junction. The develop- 
ments of the past few years have 
suggested that it might be appropri- 
ate to ponder the effect of this micro- 
scopic entity, the nerve-muscle junc- 
tion, upon anesthetic practices. 


Presented before the New E ngland Assembly 
of Nurse Anesthetists, Boston, Massachusetts, 
March 26, 1956. 

*Department of Anesthesiology, 
Hospital, Hartford, Conn. 


Harttord 


ETHER ANESTHESIA 


In the beginning there was only 
ether. The problem was not what to 
do, but how to do it. The purpose 
was the production of a reversible 
state of unconsciousness, since uncon- 
sciousness would provide relief from 
the perception of pain. The technique, 
as described by a Boston surgeon in 
the 1860’s, has become ageless in its 
naked virulence: 


“A towel rolled into a cone, with a 
napkin or sponge pushed to the top 
of the inside, is all we need to pour 
our ether on, whilst our fingers can 
mound it over any mouth and nose. 
Some years ago I often heard in 
Europe medical gentlemen say, ‘But 
there are so many people who cannot 
take ether.’ I have yet to see one. 
The truth is, I believe, that surgeons 
are afraid of ether, and do not dare 
to give enough of it at once in the 
commencement. Now if the patient 
is warned that the ether will choke 
him, and told when this occurs to 
take long breaths to relieve it, and 
not to struggle and endeavor to push 
away the sponge, many will go to 
sleep quietly and without trouble to 
themselves or the surgeon. | have 
but one other point to speak of in 
reference to giving ether. When the 
patient, whether old or young, 
struggles, and asks for respite and 
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fresh air, do not yield. Hold them 
down by main force, if necessary, 
and at any rate, keep the sponge 
tight over the mouth and nose till 
they finally take long breaths and 
then go off into ether-sleep. Doing 
this prevents their remembering any- 
thing about their struggles. It is ab- 
surd to stop the ether and try to 
reason with adults excited by the 
anesthetic, and cruel not to push on 
quickly with children.” 


In retrospect, both the purpose and 
the technique appear unseemingly 
crude, from either the patient’s or 
the surgeon’s viewpoint; yet at the 
time of Morton’s demonstration of 
clinical anesthesia in 1846, the in- 
troduction of ether prompted so dis- 
tinguished a_ British surgeon as 
Liston to exclaim, “this Yankee 
dodge beats mesmerism hollow.” As 
with most Yankee dodges, however, 
it was one that demanded its own 
particular pound of flesh. The sur- 
geon, rightfully and justly, began to 
long for those degrees of muscular 
relaxation that permit him the facile 
accomplishment of surgical interven- 
tion, without the concomitant toxic- 
ities of deep ether or deep chloroform 
anesthesia. What lay between him and 
the accomplishment of this ideal was, 
of course, the myoneural junction. 
And a formidable barrier it was, too. 


LocaAL ANESTHESIA 


In the summer of 1884, Koller 
proclaimed the effectiveness of local 
anesthesia: “The fact that cocaine 
locally applied paralyzed the termi- 
nations and probably the fibers of the 
sensory nerves had been known. for 
twenty-five years before it came to 
the attention of someone interested 
and desirous of producing local anes- 
thesia for the performance of 
operations. 
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“It is not correct, as was said at 
the time, that I discovered this im- 
portant fact by accident, a drop of 
the solution coming by chance into 
my eye...when in the course of 
preparing for the physiologic experi- 
ments, I realized that I had in my 
possession the local anesthetic which 
I had been previously searching for, 
I went at once to Sticker’s laboratory, 
made a solution of cocaine and in- 
stilled a drop in the eye of a frog, and 
afterwards of a guinea-pig. I found 
the cornea and conjunctiva anesthet- 
ized... Afterwards, I repeated these 
experiments on myself, some col- 
leagues and many patients.” 


Koller’s discovery of the anesthetic 
effects of cocaine served to open up 
the vast fields of conduction or re- 
gional analgesia, and laid the ground- 
work for a new approach to the prob 
lem of the myoneural junction. It 
was no longer necessary to subject 
the patient to horrendous depths of 
protoplasmic poisoning to obtain 
those ideal working conditions that 
are so necessary to definitive surgical 
therapy. Epidural, spinal, and the 
various forms of nerve block analge- 
sia provided excellent working con- 
ditions for the surgeon at far less 
metabolic cost to the patient than 
deep general anesthesia. 


It should be noted, however, that 
these various forms of conduction 
analgesia are just that: i.e., analgesia 
rather than anesthesia. The patient’s 
concept of anesthesia as an immedi- 
ate, painless and total oblivion was 
being neglected until George Crile, 
Senior, propounded his theory of 
“Anoci-Association” in 1911. Crile, 
reasoning along physiological lines, 
argued that not only must the brain 
be protected against destructive psy- 
chic strain by the use of general anes- 
thesia, but the local anesthesia must 
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also be employed to exclude noxious 
impulses arising from the site of sur- 
gical interventions. He pointed out 
that although such double protection 
could be achieved by very deep gen- 
eral anesthesia produced with only 
one agent—-such as chloroform or 
ether——the cost to the patient in terms 
of deranged metabolism would be too 
immense to be feasible. 


Lundy adopted a similar line of 
reasoning in 1926 when he coined the 
term “Balanced Anesthesia”, which 
he employed to designate the use of 
a combination of anesthetic agents 
and methods so balanced that the 
burden of the relief of pain would be 
borne in part by the preliminary 
medication, in part by regional anes- 
thesia, and in part by light general 
anesthesia. 

There were therefore attempts to 
achieve a compromise between the 
patient’s concept of anesthesia and 
the surgeon’s concept. And, it should 
be added, they went far along the 
road in that direction. The introduc- 
tion of pentothal in the year 1933 by 
Lundy and Tovell was without ques- 
tion a milestone, and one that was an 
incalculable boon to the patient. Here, 
indeed, was “an immediate, painless, 
and total oblivion”; and one which 
tipped the scales of anesthesia far 
towards the patient’s desires. The 
surgeon’s need for “a totally flaccid 
patient———preferably one incapable 
of bleeding, and, certainly, one who 
would enjoy an absolutely uncompli- 
cated postoperative course”, was 
being neglected. 


CuRARE LEADs To 
COMBINED ANESTHESIA 


Then suddenly, during January of 
1942, at a small general hospital in 
the city of Montreal, all that changed. 
For during the course of operation, 
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resort was not had to the usual pro- 
cedure of deepening the level of cyclo- 
propane anesthesia to achieve muscu- 
lar relaxation; instead, the dread 
poison of the South American Indians 
was injected, intravenously, by Dr. 
(now Professor) Harold Griffith, to 
produce an utter flaccidity in the 
surgical field. The sheer brilliance of 
Griffith’s contribution to anesthesiol- 
ogy has now dominated the trend of 
the specialty for over a decade. The 
introduction of curare prompted Dr. 
T. Cecil Gray of Liverpool, to write 
this concerning the historic event: 
“Griffith of Montreal observed the 
softening of convulsions by tubocura- 
rine, and in a flash of inspired genius 
saw its application to anesthesia. He 
revolutionized our specialty by re- 
moving for all time the need for deep 
anesthesia.” It was a milestone of 
progress in anesthesia almost without 
equal since the classic public demon- 
stration of ether more than a century 
ago. But the importance of Griffith’s 
presentation lies not so much in the 
drug itself, as in the fresh approach 
which it introduced into anesthetic 
thought concerning the clinical phar- 
macology of muscular relaxation. For 
here was the myoneural junction at 
bay, subjugated by a combination of 
the black magic of the Indians and 
the bold, imaginative mind of a true 
pioneer. 


The introduction of curare led to 
the development of Combined Anes- 
thesia, a combination of light anes- 
thesia and full muscular relaxation. 
In Combined Anesthesia, minimal 
amounts of an hypnotic (pentothal), 
an analgesic (nitrous oxide, ethylene, 
or light cyclopropane), and a muscle 
relaxant (curare, or one of its numer- 
ous analogues) are used in combina- 
tion to produce adequate conditions 
for surgery without recourse to deep 
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general anesthesia and its attendant 
physiological disturbances. 


The precise action of the muscle 
relaxant drugs in producing muscular 
flaccidity seemed an answer to a 
problem of considerable magnitude, 
and yet, already the wave of condem- 
nation has set upon these drugs. The 
hypothesis has been advanced that 
where the muscle relaxants are em- 
ployed, there is an appreciable in- 
crease in the anesthesia death rate. 
The statement has been that the 
employment of these drugs “appears 
to be associated with certain anes- 
thetic hazards not yet entirely clear, 
nor completely appreciated”; the 
implication has been that the magic 
is indeed black. That the muscle re- 
laxant drugs can kill is certainly 
true—ask any South American Indi- 
an. But whether they do so because 
of an inherent toxicity, or whether 
the so-called ‘“curare deaths” are, in 
fact, the results of misuse of these 
drugs, is a point worth pursuing. Let 
us examine, in turn, the myoneural 
junction, the muscle relaxant drugs, 
and the clinical usage of those drugs. 


THE MyoNEuRAL JUNCTION AND 
MuscLe RELAXANTS 


The myoneural junction is the ter- 
minal aborization between nerve axon 
and muscle fiber. Kuffler has pointed 
out that “the end plate has become, 
in recent years, a physiological entity 
which at present cannot be strictly 
identified with the structure of the 
histologists”. The motor axon, cen- 
tral to its point of contact with the 
muscle fiber, is surrounded by the 
Schwann cells, which in turn are en- 
closed in the neurilemma. The myelin 
sheath is lost near the end plate 
region, and at that point, beneath 
the axon, is found the pallisade-like 
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subneural apparatus. It is this sub- 
neural apparatus which is the prob- 
able site of both the acetylcholine- 
receptor substance, where the end 
plate potential is initiated, and most 
of the acetylcholine-esterase of the 
end plate. 


An understanding of the mechanism 
of normal transmission of nerve im- 
pulses is germane to an intelligent 
appreciation of the physiological ac- 
tivity of the myoneural junction. The 
resting nerve axon is in a polarized 
state, there being a difference in 
electrical potential between the two 
sides of its surface membrane. This 
electrical charge is maintained by 
oxidative metabolism, and is associ- 
ated with the utilization of oxygen 
and the production of carbon dioxide. 
Furthermore, this surface membrane 
is normally more permeable to potas- 
sium than to sodium ions, so that 
there is a greater concentration of 
potassium intracellularly, while sodi- 
um predominates in the extracellular 
fluid. As the nerve impulse, or wave 
of excitation, passes along the nerve 
axon, the surface membrane is de- 
polarized. And, as this transient wave 
of negativity spreads along the nerve 
fiber, it not only removes the polarity 
of the membrane, but it is also asso- 
ciated with changes in membrane 
permeability -the resistance of the 
membrane dropping to about two per 
cent of its resting level during the 
depolarization of action potential. 
The great increase in the permeability 
of the surface membrane permits a 
sudden migration of sodium _ ions 
across the membrane, and there is an 
equal and almost simultaneous move- 
ment of the intracellular potassium 
ions in the opposite direction until 
membrane potential is restored and 
excitation ceases. 


It is believed that the active state 
of the nerve is the result of this great 
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increase in permeability to sodium, 
which produces an action potential 
exceeding the resting membrane po- 
tential, thus reversing the polarity of 
the membrane. During the conduction 
of the nerve impulse, all this metabol- 
ic activity results in an increase in 
oxygen utilization and carbon dioxide 
production to about the twenty per 
cent level. Following the pass: ge of 
the wave of excitation, the nerve is 
in a refractory state, incapable of 
further activity, until a gradual move- 
ment of ions back across the mem- 
brane restores the concentration of 
intracellular and extracellular sodium 
and potassium to normal, and re- 
establishes the polarity of the surface 
membrane of the nerve. 


As the wave of excitation passes 
down the nerve to reach the myo- 
neural junction, transient depolariza- 
tion proceeds concomitantly, and in- 
cludes the nerve end-plate. This 
structure is invaginated into the 
substance of the muscle fiber, but 
remains nevertheless epimyal. It ini- 
tiates junctional activity, and, follow- 
ing a “synaptic delay”, a response in 
the contiguous muscle sole plate by 
a sudden and instantaneous rise in 
the concentration of acetylcholine in 
the vicinity of the subneural appara- 
tus. Depolarization of the muscle 
sole plate spreads from that structure 
over the muscle cell, and the muscle 
then contracts. After the wave of 
excitation has passed, the nerve end- 
plate is repolarized; the concentration 
of acetylcholine in the vicinity of the 
subneural apparatus is decreased 
rapidly, due to hydrolysis of acetyl- 
cholinesterase; the muscle sole plate 
is repolarized; and the muscle relaxes. 


Claude Bernard’s classical experi- 
ments, elegantly conceived and me- 
ticulously executed, demonstrated, 
almost a century ago, the effect of 
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curare upon this amazing mechanism 
of myoneural transmission. Bernard 
showed that the muscle of an isolated 
frog nerve-muscle preparation, when 
exposed to curare, did not respond to 
a stimulus applied to the nerve; how- 
ever, the muscle did respond to direct 
stimulation, and the nerve did contin- 
ue to conduct stimuli throughout the 
length of its axon. In other words, 
the action of curare is on neither the 
nerve itself nor upon the muscle. but 
is pinpointed at the myoneural junc- 
tion. This, then, is the sine qua non 
for muscle relaxant activity: inter- 
ruption of nerve-muscle transmission, 
without direct action upon either the 
nerve or the muscle. Furthermore, it 
has been established that the muscle 
relaxants do not interfere with the 
elaboration of acetylcholine in re- 
sponse to depolarization of the nerve 
end-plate. This fact has served to 
pin-point further the action of the 
muscle relaxant drugs at the muscle 
sole plate; and the hypothesis has 
been advanced that, when curare has 
been administered, acetylcholine be- 
comes incapable of depolarizing the 
muscle sole-plate because’ the curare 
itself is a quaternary ammonium 
compound that “occupies” the par- 
ticular receptor areas on the muscle 
sole plate normally acted upon by 
acetylcholine. This concept of recep- 
tor areas which normally accommo- 
date acetylcholine activity, has given 
rise to the nomenclature “block by 
competition”. Muscle relaxant drugs 
which act in this manner are thus 
spoken of as “competitive blockers”’: 
by blocking the action of acetylcho- 
line at the muscle sole plate receptor 
areas, they prevent depolarization of 
the muscle sole plate, and hence in- 
hibit muscular contraction. 


This hypothesis fails to explain the 
action of all muscle relaxant drugs 
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at the myoneural junction. Decame- 
thonium, for instance, appears to act 
in a somewhat different fashion. When 
it is applied to an experimental nerve- 
muscle preparation, it will, at first, 
produce an augmented muscle con- 
traction in response to single indirect 
shocks applied to the nerve. It is 
as though the drug served to intensify 
the action of acetylcholine. Such 
augmentation is short-lived, however, 
and the preparation soon responds 
with decreasing contractions to the 
continued application of submaximal 
single shocks because of the fact that 
the myoneural junction fails to repo- 
larize. Decamethonium, _ therefore, 
exerts its action by persistent depolar- 
ization, and is the prime example of 
the so-called “depolarizing” blockers. 


Recently, these pat explanations of 
muscle relaxant activity have been 
further complicated by the clinical 
recognition of a blocking mechanism 
that combines elements of both ‘“‘com- 
petitive” block, as represented by d- 
Tubocurarine, Flaxedil, Mytolon, and 
Laudolissin, as well as “depolariza- 
tion” block, as represented by the 
action of Decamethonium and succin- 
ylcholine. The mechanism has there- 
fore been termed “mixed” or “dual” 
block, and has been postulated as an 
explanation for the oecasional cases 
of prolonged apnea which may fol- 
low the use of large doses of muscle 
relaxant drugs———particularly the 
“depolarizing” blockers. 


THE PHARMACODYNAMICS OF 
MusciLe RELAXANT DrucGs 


An understanding of the actions of 
the muscle relaxant drugs at. the 
myoneural junction is of more than 
mere passing academic or pedagogic 
interest, and has clinical implications 
of considerable import for the anes- 
thetist. So, too, does an understanding 
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of the pharmacology of the various, 
individual muscle relaxant prepara- 
tions. In general, despite differing 
modes of action at the myoneural 
junction itself, and with certain few 
but important variations, all the 
muscle relaxant drugs presently in 
clinical usage follow a similar pattern 
of physiological effects. 


Curare, as represented by d-Tubo- 
curarine, is the grandfather of all 
muscle relaxants and may serve as a 
standard in this regard. By far the 
most important pharmacological effect 
of curare is, of course, the muscular 
relaxation which it produces because 
of its blocking effect at the myoneural 
junction of skeletal muscles. This 
relaxation comes to include all of the 
skeletal muscles of the body, in- 
cluding the diaphragm and the inter- 
costal muscles, if the dose of curare 
is increased to a sufficient extent. 


There is, according to the text- 
books, a very definite sequence of 
relaxation, by muscle groups, so that 
the diaphragm and the intercostal 
muscles are said to be the last to be 
paralyzed. But———unfortunately, not 
all patients have bothered to read the 
textbook carefully, and the anesthe- 
tist must assume that any or all 
muscle groups may be affected by a 
given dose of the drug. It follows that 
a single small dose of curare may, 
and in all probability will, decrease 
respiratory exchange, even though 
such decrease in respiratory exchange 
cannot be seen clinically. Further- 
more, with increasing doses of the 
drug, such decreased respiratory ex- 
change will progress to total apnea; 
and it is worth noting that, in certain 
patients—who did not even look at 
the cover, let alone read the book— 
such apnea may occur when even 
extremely small doses of the drug 
have been administered. These effects 
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upon the respiratory system are of 
maximal significance to the anesthe- 
tist. The effects upon the central nerv- 
ous system are usually of far less 
significance, but it should be pointed 
out that curare’s action is not restrict- 
ed to the peripheral aborizations of 
the nervous system at the myoneural 
junction, but may occur at other sites 
where acetylcholine acts. 


McCawley has demonstrated that 
enormous doses of the drug will pro- 
duce effects upon the brain itself; 
however, it should be added imme- 
diately, that such doses would never 
be employed clinically, and that no 
effect upon consciousness or the per- 
ception of pain must ever be expected 
of a muscle relaxant drug. 


Scott Smith’s astounding experi- 
ment, wherein he was administered 
a dose of 500 units, or more than two 
and one-half times the total para- 
lyzing dose, of d-Tubocurarine intra- 
venously, proved that there were no 
changes in the electro-encephalogram, 
consciousness, or sensorium. 


The effect of curare on the nervous 
system may be of considerable im- 
portance when its site of blocking 
action is at the autonomic ganglia, 
however, for in certain susceptible 
patients the ganglionic blockade and 
is so produced may cause a profound 
fall in blood pressure due to post- 
ganglionic vasodilatation. And again, 
it is worth noting that a very small 
dose may occasionally precipitate 
such a reaction. A similar effect upon 
the cardiovascular system may occur 
in patients in whom the drug induces 
the liberation of histamine, for hista- 
mine release may produce severe hy- 
potension, as well as bronchospasm, 
laryngospasm, and increased secre- 
tions. These toxic effects are rare, but 
the awareness of their possibility is 
of great importance to the intelligent 
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clinical use of the drug. Finally, it 
must be emphasized that when the 
effect of curare is wearing off, the 
resumption of skeletal muscle activity 
is usually a gradual process, so that 
decreased respiratory exchange is a 
persistent phenomena during the re- 
covery period from curarization. 


Flaxedil, or Gallamine Triethiodide, 
is a synthetic muscle relaxant of 
shorter duration than curare, but is 
otherwise very similar in its actions. 
Unlike d-Tubocurarine, Flaxedil does 
not cause the release of significant 
amounts of histamine, so that blood 
pressure is not depressed even with 
large doses, and bronchospasm does 
not occur. The drug does cause a 
moderate sinus tachycardia, prob- 
ably as a result of a weak and selec- 
tive parasympatholytic action on the 
heart. The latter property has pre- 
vented the drug from enjoying the 
same widespread popularity in this 
country that it does in Great Britain 
and Europe. 


M ytolon is another synthetic mus- 
cle relaxant drug that acts as a “com- 
petitive” blocker at the. myoneural 
junction. It is a bencoquinonium 
compound that, in man, is of greater 
potency, but shorter duration, than 
d-Tubocurarine. It does not release 
histamine when administered in clini- 
cal dosage, but it possesses powerful 
parasympathomimetic properties, and 
truly full atropinization is necessary 
to prevent lacrimation, excessive sali- 
vation, profound bradycardia, and 
even circulatory collapse. Its manu- 
facture has recently been discontin- 
ued for these various reasons. 


Laudolissin, or Compound 20, is a 
synthetic heterocyclic bisquarternary 
ammonium substance that is of con- 
siderably longer action than d-Tubo- 
curarine. In addition, there is definite 
clinical evidence that the drug has a 
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cumulative effect when administered 
in repeated doses. These two facts 
combined have produced, on occasion, 
a duration of action that has been 
extremely prolonged. The drug has 
never had an extensive usage in this 
country, possibly because, while there 
is the occasional very slow surgeon, 
there are none who are as slow as all 
that. 


The muscle relaxant drugs which 
interrupt myoneural transmission by 
“depolarization” block—Decametho- 
nium and _ succinylcholine—produce 
physiological effects which follow the 
same general pattern as those pro- 
duced by d-Tubocurarine and the 
other “competitive” blocking agents. 
Decamethonium is the ten carbon 
atom homologue of the polymethylene 
series of methonium compounds, and 
is an extremely potent neuromuscular 
blocking agent. But despite the fact 
that it is several times more potent 
than d-Tubocurarine, its duration of 
action is quite a bit shorter. Since its 
action at the motor end-plate is one 
of persistent depolarization, it may 
produce transient fasciculations fol- 
lowing its administration; and, for the 
same reason: anticholinesterases will 
have no effect upon the block pro- 
duced by this drug. Tachyphylaxis 
develops after repeated administra- 
tions of the agent, and may be seen 
clinically. Decamethonium does not 
release histamine in appreciable 
amounts in the doses usually employ- 
ed, and it does not exhibit the gang- 
lionic blockade typical of the five and 
six carbon atom members of this 
homologous series———pentamethoni- 
um and hexamethonium. On occasion, 
the drug has produced extremely long 
periods of apnea, despite reasonable 
dosage, and it has been hypothesized 
that this is the result of a “mixed” 
block. 
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Succinylcholine or diacetylcholine, 
produces a similar pattern of physio- 
logical effects, but it has one charac- 
teristic that is of extreme conse- 
quence: its very brief activity. A 
paralyzing dose of this drug is dis- 
sipated within a matter of moments, 
so that it has been possible to employ 
succinylcholine as a continuous intra- 
venous infusion or as a single dose 
administration. Herein lies the great 
advantage of the drug—almost ab- 
solute controllability of both the 
degree and the duration of relaxation. 
Muscular paralysis may be kept at 
a level just below that of normal 
muscular tone; it may be carried to 
apnea and total flaccidity, or to 
any intermediate stage. Similarly, the 
desired degree of relaxation may be 
maintained for a minute or two, or 
may be sustained for many hours. 
Succinylcholine does not release his- 
tamine, and ganglionic blockade does 
not occur within the range of dosage 
that is employed in clinical practice. 
The drug comes very close to being 
the ideal muscle relaxant. Its single 
drawback has been the occasional 
production of prolonged durations of 
apnea. There have been almost as 
many theories as to the causation of 
this phenomena as there have been 
instances of its occurrence, but it is 
probably fair to say that most have 
been at least in part, frank misuse of 
the drug which leads immediately 
to the final category to be considered 
in relation to the so-called “curare 
deaths”. 


CONTROLLING THE BLAack MAacic 


The action of the muscle relaxant 
drugs at the myoneural junction i: 
not such as to kill if it is controlled 
on an intelligent basis. Nor are the 
toxic side reactions, of those members 
of this group of drugs which have 
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survived clinical trial, of sufficient 
severity or frequency to account for 
the reputation which is being forced 
upon the muscle relaxants. Indeed, 
these drugs are considerably less toxic 
than, say, digitalis. The lethal effects 
of curare and its related analogues 
must therefore lie in their clinical 
use—or rather abuse. Herein lies the 
crux of the “curare problem’. It has 
been pointed out that “it is a curious 
fact that pioneers in any field of 
endeavor often either instinctively or 
intuitively find the correct ways of 
performance, and then  enunciate 
their intuitive know-how as guides”. 

Such guides were carefully laid 
out in regard to the use of the muscle 
relaxants by the earliest workers; it 
would appear to behoove all to obey 
them: (1) do not administer a mus- 
cle relaxant drug if you are incapable 
of providing the patient with proper 
artificial respiration at all times and 
under any circumstances; this must 
include the ability to perform endo- 
tracheal intubation at all times and 
under any circumstances should the 
need arise; (2) always administer a 
test dose—only by such means is it 
possible to detect the patient sus- 
ceptible to overdosage, to the release 
of histamine, or to ganglionic block- 
ade; (3) always assist respirations, 
no matter how small the dose that 
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has been administered, or how well 
the patient appears to be respiring, 
and provide oxygen in excess of mini- 
mal requirements; (4) employ “as- 
sisted” rather than “controlled” 
respirations—the respiratory func- 
tion, including rate, rhythm, depth, 
and phasing, offers the only sign 
that is truly reliable for estimating 
the need for either more anesthetic 
agent or a further dosage of muscle 
relaxant; (5) never rely upon an 
antagonist to effect the restoration 
of muscle function—these drugs are 
capable of lethal action themselves 
and may have extremely complex ac- 
tions in the presence of certain of the 
muscle relaxants, and often provide 
only a temporary reversal of the 
muscle relaxant’s activity; (6) never 
allow the patient to leave the anes- 
thetist’s care until all possibility of 
continued muscle relaxant activity 
has passed. 


The muscle relaxants are good, 
even magnificent drugs. They are 
capable of being tools of enormous 
clinical utility. They give promise of 
permitting resolution of the discrep- 
ancy between the patient’s concept 
and the surgeon’s concept of the ob- 
jectives of anesthesia. They will 
scarcely do so, however, if they are 
misused. 
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Anesthesia for Adrenalectomies 


Virginia Hamilton, R.N. and Arlene Randall, R.N. * 
Cincinnati 


With the introduction of bilateral 
adrenalectomies, another problem in 
the field of anesthesia has arisen, 
since this surgery is performed only 
in the terminal stage of metastatic 
carcinoma after all attempts at medi- 
cal treatment have failed to alleviate 
any symptoms. Consequently, the 
anesthetist is confronted with a pa- 
tient who is apprehensive, debilitated 
and has developed a great tolerance 
to drugs. 


Bilateral adrenalectomy was first 
performed successfully in man, in 
1954, by Huggins, but at that time 
life could not be maintained ‘n the 
absence of both adrenals, and it was 
not until cortisone had been produced 
that total adrenalectomy became 
clinically applicable in 1951.! 


More literature is available for 
treatment and results of cancer in 
the female patient on the basis of 
hormones, glandular function, and 
surgical intervention than is available 
at the present time on the male pa- 
tient. However, it may be well to 
outline what information is available 
on the treatment of metastatic carci- 
noma of the prostate. 


*Daniel Drake Memorial Hospital, Cincin 
nati, Ohio. 

Read before the 20th annual convention of 
the Ohio State Association of Nurse Anesthe 
tists. Columbus, Ohio, April 11, 1956. 


SURGICAL INTERVENTION AND 
THERAPY 


Removal of the gonads and adrenal 
glands in treatment of cancer is based 
on the fact that if malignancy devel- 
ops in tissue which is normally in- 
fluenced by hormonal secretion, this 
hormonal relationship may be trans- 
mitted to the neoplasm arising in 
such tissue. Such malignancies may 
be stimulated or inhibited by the 
administration or withdrawal of ap- 
propriate endocrine substances.’ 

Temporary remission of androgen 
dependent metastatic carcinoma of 
the prostate occurs in some cases after 
orchidectomy and estrogen therapy. 
Similarly, efforts toward control of 
pituitary influence have been made 
through irradiation therapy of the 
pituitary and by means of hypophy- 
sectomy. Experience has been too 
meager for more than passing com- 
ment. Radioactive colloidal gold 
treatment has been used by Flocks 
and Burns since 1951 in the treat- 
ment of inoperable cancer of the 
prostate. A certain amount of radio- 
active gold is carried by the lymphat- 
ics to primary nodes and may have a 
destructive effect on any cancer cells 
which have reached these structures.’ 


Bilateral adrenalectomies were 
done on six male patients by Dr. 
Edward Ray, Lexington, Kentucky, 
in which the growth was reactivated 
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after a period of remission following 
castration and estrogen therapy. 
These patients responded in varying 
degrees to the procedure. Five ob- 
tained marked relief of pain, one of 
which returned to normal activity. 
The other died seven and one-half 
months later with no relief.' In con- 
clusion of the treatment of cancer of 
the prostate, it seems to be the con- 
census of opinion that castration and 
estrogen therapy without bilateral 
adrenalectomy is more effective in 
the male than oophorectomies com- 
bined with administration of andro- 
gen for the female. 


Bilateral adrenalectomy has been 
found to be an effective procedure in 
the treatment of metastatic carcino- 
ma by Huggins. Others have substan- 
tiated these results. According to 
Huggins and Dao the following cri- 
teria are advocated for the best re- 
sults: (1) if the patient is 40-65 years 
of age; (2) if there is an interval of 
two years or more between radical 
mastectomy and onset of recurrence: 
(3) if the estrogen titre of the urine 
is high; and (4) if the remaining 
breast shows evidence of milk secre- 
tion with administration of luteotro- 
pin.” Huggins reports that regression 
occurred following surgical interven- 
tion in most of the cancers that were 
predominantly papillary neoplasms or 
adenocarcinomas; duct carcinomas 
rarcly and undifferentiated mammary 
cancers never responded favorably.* 


Bilateral adrenalectomy does not 
constitute total adrenalectomy — in 
many patients according to Dr. 
Graham, Memorial Hospital, as acces- 
sory adrenal cortices in the region of 
the celiac axis were revealed in 32 of 
100 autopsies performed——which 
may account for manifestations of 
adrenal deficiency when cortisone is 
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withdrawn following this surgery in 
some patients and not in others.* 


As to the clinical picture, there are 
reports of tests on a number of differ- 
ent types of carcinoma in which bilat- 
eral adrenalectomies were done. From 
these cases, it was definitely noted 
that the prostatic and breast cancers 
——the only ones to show improve- 
ment ——- had orchidectomies and 
oophorectomies, respectively, as well 
as bilateral adrenalectomies. 

At the present time, the prognosis 
appears to be better in the female 
than in the male. However, it is real- 
ized that this is still a palliative pro- 
cedure, not a curative one, and is 
resorted to only after all other at- 
tempts to afford relief to the patient 
have failed. 


CASE REPORTS 


The following are case reports on 
operations performed at Drake 
Hospital: 


Case 1. M.H.,a 59 year old color- 
ed female, developed recurrent meta- 
static symptoms four years after a 
radical mastectomy had been per- 
formed. Prior to the second admission 
to the hospital, the patient had been 
maintained on testosterone for one 
year. Surgery was then considered 
because of severe shoulder pain. A 
physical examination revealed re- 
markable weight loss, anorexia, weak- 
ness, and an old anterior myocardial 
infarct—compensated with digitalis. 
The patient required 75 mg. Demerol 
q4h. A bilateral oophorectomy was 
performed and tolerated well. Two 
months later a bilateral adrenalec- 
tomy was done: also tolerated well 
with an uneventful recovery. After 
ten days, postoperative administration 
of Demerol was no longer required, 
with one-half grain of codeine re- 
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quired for only a short period. At 
this writing, one year later, only five 
grains of aspirin are required occa- 
sionally for relief of pain in the arms, 
legs and shoulder. The patient is 
gaining weight, and goes home fre- 
quently on pass for several days at 
a time. 


Case 2. R.B., a 52 year old white 
female, developed pain in the arms 
and legs, with large painless metastat- 
ic nodules of the head and face and 
hemiplegia of the left side, two years 
following a radical mastectomy. She 
was successfully treated with X-ray 
therapy, testosterone, thorazine and 
opiates for nearly two years. She was 
then admitted for surgery because of 
severe pain; weight loss of sixty 
pounds, nausea and vomiting. Medi- 
cation requirements were: Dilaudid 
grs. 1/32, Pantopon grs. 1/3, Demer- 
ol 100 mg. alternating q4h, Thorazine 
50 mg. twice daily, and a barbiturate 

grs. 1% at bedtime. A_ bilateral 
oophorectomy and right adrenalec- 
tomy were performed, which was four 
years following the radical mastec- 
tomy. Thirty-six hours after the 
operation the patient developed a 
pulmonary embolus, but the EKG 
was normal. The patient responded 
to emergency treatment, and staged 
an otherwise uneventful recovery. 
Two months later the other adrenal 
gland was removed, with the patient 
tolerating the precedure well. Opiates 
were only required for the immediate 
postoperative period, and at the end 
of two weeks following’ the last sur- 
gery, all opiates were discontinued. 
The patient’s appetite has improved 
with resulting normal weight gain. 
She takes aspirin occasionally for 
headache, and goes home frequently 
on pass for several days. The pa- 
tient’s last operation was approxi- 
mately two years ago. 
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Case 3. M.D., a 51 year old fe- 
male, was admitted for adrenal sur- 
gery one and a half years following 
a mastectomy for poorly differen- 
tiated adeno-carcinoma. Despite X- 
ray and testosterone therapy, the 
patient had been bedfast, because of 
severe pain, for one year. Due to 
extensive metastasis, the initial pro- 
cedure had not been radical as had 
been contemplated. At this time, the 
patient was taking 1/3 gr. Pantopon, 
1/4 gr. morphine, and 10 mg. metha- 
don, alternating every two hours, as 
well as barbiturates for sleep. The 
patient had attempted suicide one 
week prior to surgery and a psychia- 
trist diagnosed the patient as a hys- 
terical masochistic who exaggerated 
her feeling of severe pain. Physical 
examination revealed the patient had 
marked weight loss, essential hyper- 
tension of 220/130, pulse 100, and 
an old myocardial injury. A bilateral 
adrenalectomy was done at this time 
since an oophorectomy had been per- 
formed in 1930. Narcotics were ad- 
ministered for postoperative pain for 
one month with marked relief. The 
patient was discharged four months 
later, taking morphine grs. 1/4 q3- 
4h, and seconal at bedtime. The pa- 
tient was still bedfast because of 
severe compression of D-12 from 
metastasis. Prior to surgery she had 
been taking opiates q2h. The pathol- 
ogy report revealed a poorly differen- 
tiated adeno-carcinoma which does 
not respond favorably to removal of 
the adrenal glands. The patient states 
her pain is now about one-fourth as 
severe as it had been prior to the 
adrenal surgery, which was two years 
ago. 


The above cases are outlined so 
that you may more clearly under- 
stand the physical status of the 
patients and the reason for radical 
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surgery. It is vitally important to 
maintain a light plane of anesthesia, 
which is usually very well tolerated. 
All have been handled very similarly 
as is self-explanatory from the 
following——— 


Twenty-four hours prior to surgery, 
the patient is placed on 50 mg. of 
Cortisone q6h I.M., Aq. Penicillin 
300,000 U q4h. One dose of NaCl 4 
gm. is given 18 hours preoperatively. 
Seconal 1% gr. is given at bedtime, 
and repeated if necessary. The follow- 
ing A.M., Cortisone 100 mg. I.M. is 
administered 1% hours before sur- 
gery and at the same time a barbitu- 
rate which is usually sodium luminal 
2 gr. by hypo. Demerol 50-100 mg. 
and atropine 1/150 gr. to 1/100 gr. 
is administered one hour before sur- 
gery. A cut down with a 15 gauge 
needle is done in surgery and 1000 cc. 
of 5 per cent glucose in water is 
started slowly. Another intravenous 
is started in the vein of the arm with 
the same solution. 


Four of the six cases operated had 
pulse and blood pressure ranges with- 
in normal limits, which varied slightly 
on arrival in surgery. The other two 
cases had increased pulse rates of 
30-40 beats per minute which persist- 
ed throughout anesthesia. The one 
hypertensive had a blood pressure 
reading 50 mm. systolic lower than 
her normal reading. 


All cases are inducted very slowly 
with two and one-half per cent So- 
dium Pentothal until the lid reflex is 
abolished, which usually requires 
about 10-15 cc. (Gas was administer- 
ed to the first five patients with GOE 
started, using the closed system.) One 
to two cc. of Mecostrin are given in- 
travenously soon after induction for 
intubation. 
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On the sixth patient, following in- 
duction, a trans-tracheal block was 
done with 3 cc. of 5 per cent Cyclaine 
solution for intubation. There are two 
advantages in this method: (1) the 
patient requires much less anesthesia 
to tolerate the tube and (2) the need 
of any curare preparation is elimi- 
nated. The patient is placed in one of 
two positions—lateral or prone, with 
no appreciable change in blood pres- 
sure and pulse. Course of anesthesia 
does not differ from other cases until 
the second adrenal gland is removed. 
At this point the blood pressure may 
drop to a dangerous level very rapid- 
ly, and readings must be taken almost 
constantly. With a drop of 10 mm. 
systolic, Levophed drip of 4 cc. to 
1000 cc. of 5 per cent glucose in water 
is started immediately and rate of 
flow determined to maintain blood 
pressure at 10-20 mm. below pre- 
anesthetic systolic reading on arrival 
in surgery. 


Two of the cases required no Lev- 
ophed. One of these survived; the 
other lived 14 hours. The other four 
required Levophed 2-4 days following 
surgery in dosages from 8 cc. in 1000 
cc. of glucose in water. One of these 
four, suffering from extensive kidney 
and heart damage, expired 52 hours 
postoperatively while still on Levop- 
hed. Anesthetic time runs from 1% 
to 2 hours from induction to extuba- 
tion. Blood loss is replaced and usual- 
ly one unit is all that is required. 
These patients require special nurs- 
ing care for constant supervision of 
blood pressure control, accurate in- 
take and output, as well as routine 
postoperative care. 


On the most recent cases, when 
surgery was begun, 1000 cc. 5 per 
cent glucose in water containing 100 
mg. hydrocortisone was started in- 
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travenously at a slow rate. The flow 
was regulated as needed to elevate 
blood pressure. This has proven very 
satisfactory and has eliminated the 
need for Levophed or any vasopressor. 

The following case reports cover 
three unsuccessful bilateral adrenalec- 
tomies performed at Drake Memorial: 


Case 4. The preoperative history 
of M. B., a 36 year old white female, 
was similar to the other cases pre- 
viously outlined as to the metastasis, 
but in addition, the physical exami- 
nation revealed a pleural effusion, 
habitual cough, dyspnea, ascites, 
jaundice, enlarged spleen and liver, 
and pitting edema. The patient toler- 
ated the bilateral adrenalectomy and 
anesthetic remarkably well, and was 
returned to her room two hours after 
induction. However, respiration be- 
came increasingly labored with mini- 
mal urinary output. Blood pressure 
was maintained near normal with 
Levophed, but the patient expired 
52 hours later. An autopsy revealed 
uremia. acute heart failure, pulmo- 
nary edema, carcinoma of the right 
breast with widespread metastasis, 
bronchopneumonia and status post- 
bilateral adrenalectomy. 


Case 5. The preoperative history 
of M. K., a 55 year old white female, 
was also similar to the previous cases 
cited, plus Jacksonianlike convulsions 
and marked exophthalmus. Upon ar- 
rival in the operating room the pa- 
tient was extremely apprehensive and 
crying, stating she would never sur- 
vive surgery and she had made no 
arrangements for an autopsy. A bi- 
lateral adrenalectomy with application 
of dressing was completed when the 
patient, still in prone position, suffer- 
ed a cardiac arrest without respira- 
tory arrest. Cardiac massage was in- 
stituted and defibrillator applied. 
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Cardiac status responded satisfacto- 
rily, but the patient did not regain 
consciousness and had marked rigid- 
ity when returned to her room three 
hours later. She developed convul- 
sions five hours later followed by 
four more attacks. The patient died 
fourteen hours after return to her 
room. The cause of death was diag- 
nosed as cerebral anoxia and cardiac 
arrest. 


Case 6. B.C., a 56 year old white 
female, progressed favorably follow- 
ing a bilateral adrenalectomy until 23 
days postoperatively she developed a 
pleural effusion, with pulmonary 
edema and cardiac decompensation. 
Physical examination revealed jaun- 
dice, severe epistaxis, oliguria follow- 
ed by anuria, and general shock 
symptoms. The patient did not re- 
spond to treatment, and died two days 
later. Autopsy revealed metastasis to 
the liver with complete damage. 


Inadequate sodium and cortisone 
therapy following adrenalectomies 
produces weakness, loss of sense of 
well being, and anorexia. The patient 
develops water intoxication with re- 
sulting anuria as the urinary sodium 
and chloride excretion diminishes. 
Therefore, patients are maintained on 
25-50 mg. of Cortisone daily for the 
rest of their lives, with supplemental 
NaCl if the patient has less than 80 
meq/1 of chloride where normal is 
considered to be 100-105 meq/1. 
Our patients have received 250 cc. 
glucose in normal saline intravenous- 
lv for three days postoperatively fol- 
lowed by oral NaCl the next two 
days, and are then placed on a regu- 
lar diet. 


CONCLUSION 
In concluding, the following sum- 
marizes our experience in anesthesia 
(Continued on page 222 
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Clinical Observations on the 
use of Vinamar® 


Helen Heckathorn, R.N. * 
Cleveland, Ohio 


Ethyl vinyl ether, recently released 
for general use as Vinamar™, is an 
asymmetrical unsaturated ether with 
a chemical structure intermediate be- 
tween divinyl ether and diethy] ether. 
Its chemical, physical, and pharma- 
cological properties lie somewhere be- 
tween the two parent molecules. It 
is a colorless, volatile liquid with a 
pungent odor resembling divinyl] 
ether. Precautions to prevent deteri- 
oration similar to those for the other 
ethers should be taken. It is claimed 
that Vinamar”® is stable if kept tightly 
stoppered when not in use. 


Laboratory tests performed by 
early workers with ethyl vinyl 
ether''* showed no permanent liver 
damage following repeated adminis- 
trations. No significant change in the 
blood picture was noted. Transitory 
acetonuria was present on several 
occasions following large doses of 
ethyl vinyl ether. Electrocardiograph- 
ic tracings showed a downward dis- 
placement of the pacemaker following 
high dosage. This was reversible in 
all cases, and not more frequent than 
with other anesthetic agents. There 
was no adverse effect on cardiac 
automaticity. 


*St. Vincent’s Charity Hospital, Cleveland, 
Ohio 

Read before the 20th annual convention of 
the Ohio State Association of Nurse Anesthe 
tists, Columbus, Ohio, April 11, 1956. 


Dornette and Orth* reported gen- 
eralized convulsions in three cases 
with ethyl vinyl ether. They felt that 
this complication was associated with 
hypercarbia and could be prevented 
by a small flow of oxygen under the 
mask. 


Such laboratory tests were not re- 
peated by us, but an attempt was 
made to evaluate the usefulness of 
the drug clinically. 


Vinamar® was administered to 
sixty patients; the youngest five and 
one-half weeks of age, and the oldest 
forty years of age. 





Age of patient No. of cases 





Under 2 years 9 
2-6 years 28 
7-14 years 19 
15-40 years 4 
Table 1 


In five cases Vinamar® was the 
sole anesthetic agent used; in two 
cases it was used endotracheally with 
cyclopropane in the closed circle sys- 
tem; two cases were intubated with 
Pentothal® succinylcholine and main- 
tained with nitrous oxide-Vinamar® 
by the semi-closed method; one case 
received nitrous oxide-Vinamar® by 
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the semi-closed method. In the re- 
maining fifty cases Vinamar® was 
used as an induction agent prelimi- 
nary to diethyl ether anesthesia. 
(Table 2) 


These patients were from the sur- 
gical services represented in Table 3. 


Intubation by direct vision was 
accomplished in two cases with cy- 
clopropane and Vinamar®. Jaw re- 
laxation was only fair, but cord re- 
laxation was good, and no “bucking” 
occurred. 
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ity of cases, and when present was 
less pronounced than with divinyl 
ether: Vinamar® being less volatile, 
an excessive concentration does not 
build up under the mask; (5) exces- 
sive salivation was not present in 
adequately premedicated patients; 
(6) transition to diethyl ether was 
smoother than with divinyl ether; 
since emergence is slower more time 
is available to reach saturation with 
ether, and the time required to reach 
Stage III, Plane 1, seemed to be 
shorter. 





Combination of drugs 


Vinamar™ only 
Cyclopropane-Vinamar® 


Pentothal-succinylcholine-N O-Vinamar® 


N.O-Vinamar® 
Diethyl ether-Vinamar“ 


No. of cases 


Or NNwN 


wi 
os 





Table 2 


Vinamar” was used as the sole 
anesthetic agent in four ambulatory 
patients for short procedures. Anes- 
thesia was satisfactory and emer- 
gence was rapid without delirium, 
nausea, or vomiting. 


When using Vinamar® by the open 
drop method a slow but constant 
drop was started with the mask held 
away from the patient’s face. As the 
mask was lowered, a flow of 2-3 liters 
of oxygen was started under the mask. 


The following observations were 
made on the use of Vinamar® as an 
induction agent prior to maintenance 
with diethyl ether: (1) induction was 
slightly longer than with divinyl ether 
but not unduly prolonged; (2)° the 
odor though quite pungent was not 
objectionable to most patients; (3) 
the vapor did not cause coughing or 
bronchial irritation; (4) breath-hold- 
ing was not a problem in the major- 


Complications encountered were: 
(1) breath-holding without cyanosis 
in two cases; (2) sneezing in two 
cases: and (3) stridor on two occa- 
sions which was relieved by decreas- 
ing the concentration of vapor. Also, 





Surgical Service No. of patients 





E.N.T. 42 

Eye I 

General surgery 6 

Orthopedic 3 

Plastic R 
Table 3 


one 7 year old child with severe men- 
tal deficiency exhibited “running 


movements” of the arms and hands, 
but no generalized convulsion. This 
child was uncooperative and crying, 
and it was felt that the anesthetic 
may have been pushed too fast. A 
two-liter flow of oxygen under the 
mask, and a slowing of the drop, re- 
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sulted in prompt cessation of the 
movements. 


CASE REPORT 


A 40 year old white male, 6 feet 
4 inches tall, weight 210 pounds, was 
admitted for a tonsillectomy. Physi- 
cal findings were negative except for 
chronically infected tonsils. Hemoglo- 
bin was 15.2 Gm.; urine negative; 
blood pressure 130/78. The patient 
refused local anesthesia. Premedica- 
tion consisted of Nembutal grs. 1%, 
Demerol 100 mg. and Atropine grs. 
1 /150———-one hour preoperatively. 


Anesthesia was induced with Pen- 
tothal 2% solution and succinylcho- 
line 0.1% drip was started. Blind 
nasal intubation was performed with- 
out difficulty and nitrous oxide-oxy- 
gen 4:2 liters started by the semi- 
closed method. The intravenous anes- 
thetic agents were discontinued: a 
total of 400 mg. of Pentothal and 50 
mg. of succinylcholine having been 
used. Vinamar® was added by vapor- 
izer and the patient maintained on 
nitrous oxide-oxygen-Vinamar®. 
Operation was started 7 minutes 
after the beginning of anesthesia. 
Throat reflexes were obtunded and 
respirations were spontaneous and 
full throughout the 35 minute prece- 
dure. A total of 20 cc. of Vinamar® 
was vaporized during this time. 


Five minutes after the anesthetic 
was discontinued the cough reflex 
was active and the patient was ex- 
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tubated. Three minutes following ex- 
tubation the patient was completely 
reacted with no emergence delirium, 
no nausea or vomiting, and was an- 
swering questions rationally. 


CONCLUSION 

Summary of ethyl vinyl ether, 
Vinamar®, used clinically in sixty 
patients for induction of general anes- 
thesia, and as a supplement with 
other anesthetic agents—— 

(1) Induction was smooth and emer- 
gence not prolonged. 

(2) Excessive salivation was not a 
problem in adequately premedi- 
cated patients. 

(3) Vinamar® is compatible with 
other anesthetic agents and with 
soda lime. 

(4) Breath holding was infrequent 
and not troublesome when it 
occurred. 

(5) Convulsions could be prevented 
by the use of oxygen and by not 
pushing anesthetic agent. 

From our clinical experience in this 
series of cases it would seem that 
Vinamar®** is a satisfactory agent 
for induction and for reinforcing 
other anesthetic agents. 

**Vinamar® used in these cases was supplied 
by the Ohio Chemical Company. 
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Hypotensive Anesthesia 


Elizabeth S. Wright, R.N. * 
Cincinnati, Ohio 


In the last few years anesthetists 
have been called upon to produce a 
state known as induced hypotension. 
The object in hypotensive anesthesia 
is to interrupt the normal vasomotor 
control of the vascular system and 
induce a lowered blood pressure. This 
hypotension is utilized when it is 
necessary to reduce blood loss to con- 
serve the patient’s blood, reduce the 
tension in large vessels that are to be 
operated upon, to provide a clear field 
unobstructed by blood, and to reduce 
brain edema. 


As we all know, blood pressure de- 
pends upon cardiac output, peripheral 
resistance, blood volume, blood vis- 
cosity and vessel elasticity. Blood 
pressure is reduced by causing a 
discrepancy between the circulating 
blood volume and the vascular tree. 


The dangers of hypotension are the 
result of low blood pressure on the 
different body systems; therefore, in- 
duced hypotension should not be 
employed in patients with severe ar- 
teriosclerosis, uncorrected anemia, 
hypovolemia, severe vascular disease, 
shock, asphyxia or any condition 
where there may be inadequate coro- 
nary or cerebral circulation. Inade- 
quate availability of fluids and in- 
ability to replace blood for technical 


reasons may also constitute 
contraindications. 
*Cincinnati General Hospital, Cincinnati, 


Ohio. 

Read before the 20th annual conventon of the 
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Columbus, Ohio, April 11, 1956. 


In making certain that induced hy- 
potension is to be safe, limitations 
must be put on both the level and 
duration of hypotension. The period 
of hypotension should be as brief as 
possible, not to exceed 90 minutes. 
At least 60 millimeters of mercury 
pressure is necessary to maintain 
adequate circulation to the kidney. 
Usually the blood pressure is main- 
tained between 60 to 80 millimeters 
of mercury. It is well to remember 
that this technique controls only the 
ooze and not the bleeding from major 
vessels. Blood must be replaced as 
lost, otherwise irreversible shock may 
occur. Little anesthetic is required 
during the period of hypotension, and 
the depth of anesthesia is not as 
great as that which is required with- 
out hypotension. 


Hypotension is induced by one of 
three methods: arteriotomy, high 
spinal, or the use of ganglioplegic 
drugs. 


ARTERIOTOMY 


Arteriotomy is a technique of blood 
withdrawal and replacement. Briefly, 
this procedure consists essentially of 
the withdrawal of blood from an ar- 
tery until the desired level of hypo- 
tension is reached; the maintenance 
of this required level by periodic re- 
infusions and withdrawals; and the 
ultimate restoration to normal pres- 
sure by replacement. This technique 
requires elaborate preparation, execu- 
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tion must approach perfection because 
even a minor technical failure which 
is not promptly corrected may result 
in disaster. It must be remembered 
that, as in simple blood loss, periph- 
eral vasoconstriction will exist and 
therefore blood pressure cannot be 
lowered with safety to the same extent 
as is possible when vasodilatation 
exists. Frequently, when this tech- 
nique is employed, it has been noted 
that all the blood withdrawn cannot 
be replaced. This is explained by the 
fact that the generalized vasoconstric- 
tion which occurs from the hemor- 
rhage has caused the vascular bed to 
shrink in size. With this technique 
the blood pressure should not be 
allowed to fall below 80 millimeters 
of mercury. 


HIGH SPINAL 


With the high spinal technique the 
blood pressure is lowered as a result 
of peripheral vasodilatation which 
occurs as the sympathetic vasomotor 
fibers are blocked by spinal anesthe- 
sia. The vasomotor outflow leaves the 
spinal cord by way of all the thoracic 
and the first two lumbar anterior 
roots. Therefore, the higher the anes- 
thetic level is carried, the more ex- 
tensive will be the sympathetic paral- 
ysis and the resulting fall in blood 
pressure. Blocking above the first 
thoracic segments affords no further 
advantage and is undesirable bec: use 
respiratory paralysis may occur. Prep- 
aration must be made to assist or 
maintain ventilation in case this 
occurs. 


To accomplish this procedure, a 
continuous spinal catheter is inserted 
within the subarachnoid space and 
100 or 150 milligrams of procaine are 
injected through it. Ordinarily, this 
will provide adequate anesthesia in 
the field of surgery and produce a 
satisfactory drop in blood pressure. 
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If necessary, repeated injections of 
procaine may be given. 


The reflexes which ordinarily initi- 
ate vasomotor control with changes in 
posture are abolished. Care should be 
exercised not to elevate or lower the 
head excessively. 


Bloodless operative fields can be 
attained, but this procedure also re- 
quires careful preparation and execu- 
tion and is not entirely controllable 
or safe. 


GANGLIONIC BLOCKING 

The chief use of induced hypoten- 
sion is for situations in which consid- 
erable bleeding is anticipated. To 
date, the most satisfactory method 
of producing the controlled hypoten- 
sive state is with the autonomic gang- 
lionic blocking agents. 


The pharmacological effects of 
hexamethonium bromide, or C-6, are 
the result of its potent blocking of 
synaptic transmissions in autonomic 
ganglia. The ganglionic cell is not 
depolarized; the blockade which it 
produces results solely from the ele- 
vation of the threshold of the gang- 
lionic cell to acetylcholine liberated 
by the preganglionic nerve volley. It 
resembles d-tubocurare in its action 
on ganglia. 


Cardiac output is often reduced by 
hexamethonium in patients with car- 
diac compensation, but it is frequent- 
ly increased in those with cardiac 
failure. The peripheral blood flow 
and pulse volume increases, especially 
in the lower extremities. 


The technique most commonly used 
is to administer a general anestheti« 
in the usual manner. At the appropri- 
ate time, doses of hexamethonium 
are injected intravenously to reduce 
the blood pressure to the desired 
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level. The average level of systolic 
blood pressure for maintenance is at 
70 millimeters of mercury. Careful 
attention must be given to the dosage, 
as it varies widely, and the effect is, 
to some extent, unpredictable. The 
young patients and those requiring 
excessive drugs for anesthesia are 
more apt to require larger «loses. 
From 12.5 to 25 milligrams may be 
tried initially and additional amounts 
given fractionally, depending upon 
the response. There appears to be a 
tendency to develop a tolerance, so 
an effective initial dose is desirable. 


At the completion of surgery, the 
blood pressure is returned to normal 
by the use of vasopressors and intra- 
venous fluids. Even though the effects 
of this drug last several hours follow- 
ing surgery, it provides greater con- 
trollability than does high spinal 
anesthesia or arteriotomy. 


In 1951, a new autonomic ganglion- 
ic blocking drug, known as Arfonad, 
was introduced. Arfonad blocks trans- 
missions through the superior cervical 
vanglion, vagus action on the heart, 
and carotid sinus pressor reflex. It is 
primarily a ganglionic blocking agent. 
but there may be a direct peripheral 
vasodilator effect. By inducing vaso- 
dilatation it causes pooling of blood 
in the dependent periphery and the 
splanchnic system. The vasodilatation 
results in a lowering of the blood 
pressure. It is possible to employ the 
drug by continuous intravenous in- 
fusion. In this manner variable and 
graded fluctuations of the blood pres- 
sure can be provided, thus achieving 
minute-to-minute control of both the 
degree and the duration of the hypo- 
tension. This controllability is’ of 
important value in that it allows the 
rapid termination of the hypotensive 
state at the end of surgery, or the 
rapid abandonment of the technique 
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in the face of uncontrollable hemor- 
rhage or similar surgical emergency. 


Arfonad is given in a 0.1 per cent 
solution. The desired level of anesthe- 
sia is established and the surgical 
procedure started. Approximately ten 
minutes before the level of hypoten- 
sion is needed the intravenous drip 
with Arfonad is started at the rate 
of 60 drops per minute. The rate of 
administration is then adjusted to 
maintain the desired level of hypo- 
tension. Since there is a marked vari- 
ation in individual response, frequent 
blood pressure determinations are 
essential to maintain proper control. 
Rates as low as 4 drops per minute 
to rates exceeding 100 drops per 
minute have been found necessary. 


Arfonad should be stopped prior 
to wound closure in order to permit 
the blood pressure to return to nor- 
mal. A systolic pressure of 100 milli- 
meters of mercury will usually be 
attained within ten minutes. Epine- 
phrine, norepinephrine and ephedrine 
act promptly to reverse the hypoten- 
sion due to Arfonad. 


HvYPOTENSION COMPLICATIONS 


Regardless of the technique chosen 
to produce hypotension it is essential 
that the blood pressure be returned 
to normal before the incision is closed 
so that all bleeders can be properly 
controlled. This may be accomplished 
by the reinjection of the blood with- 
drawn in arteriotomy, or by the use 
of vasopressors with the high spinal, 
hexamethonium or Arfonad tech- 
niques; however, with the latter, 
vasopressors are seldom needed. 


It is of utmost importance that the 
blood loss be estimated accurately 
and replaced as needed. It is well to 


(Continued on page 222) 
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Legal Aspects Pertaining to 
Anesthesia and the Nurse Anesthetist 


Frederick B. Cohen * 
Bremerton, Washington 


It is elemental that every person 
is entitled to safety from injury to 
his person or his property by the 
intentional wrongful acts of another, 
or by the unintentional negligent acts 
of another. Although legally, an auto- 
mobile is not classified as a dangerous 
instrumentality in and of itself, the 
use of an automobile often causes 
considerable damage. We all know 
that whenever we drive an auto- 
mobile, we may injure another person 
or damage the property of others and, 
thereby, become the defendant in a 
law suit. We, therefore, carry insur- 
ance and attempt to exercise care in 
the operation of our automobiles. 


THE LAWYER 


Each profession, which performs 
services to the members of the public, 
has its own peculiar risks and duties 
not shared by other professions. A 
lawyer who undertakes to represent 
a client has a duty to perform toward 
that client, and if he breaches that 
duty and the client sustains injury or 
damages, he must respond and com- 
pensate the client for that mistake. 
For example, I cite the case of 
Schirmer v. Nethercutt, 157 Wash. 
172, 288 Pac. 265. The facts of that 

*Attorney at Law. 

Read at the meeting of the Western States 


Section of Nurse Anesthetists, Seattle, Wash 
ingten, April 25, 1956. 





case are relatively simple, and _ it 
stands as a landmark case in the 
State of Washington, pointing out to 
lawyers the responsibilities which 
they assume in_ representing and 
performing services for their clients. 
In that case, a lawyer prepared a 
will for an elderly lady the will 
providing that her grandson, who 
incidentally was studying law in the 
lawyer’s office, would receive one-half 
of her estate. The will apparently 
was properly drafted. However, when 
the lawyer had the grandmother sign 
the will, he witnessed it and had it 
witnessed by the grandson who was 
to share in the estate. After the grand- 
mother died, the will was challenged 
because it had been signed by the 
grandson who was a beneficiary. The 
courts determined that the will was 
valid, but that under the circum- 
stances the grandson was disqualified 
from receiving any part of the estate. 
The grandson thereupon sued the 
lawyer for breach of duty and re- 
covered judgment against the attor- 
ney for the value of the property 
which he would have received from 
his grandmother’s estate had the will 
been properly executed. 


THE Doctor 


Physicians and surgeons, in the 
treatment of their patients, are also 
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faced with situations that carry legal 
implications. Of course, the mere 
fact that treatment is unsuccessful 
does not mean that the doctor is 
legally obligated to respond in dam- 
ages. Recently, the Washington Su- 
preme Court decided a case known 
as Skodje v. Hardy, 147 Washington 
Decision 498. The doctor in that case 
examined a patient and diagnosed a 
bowel infection. It later turned out 
that the patient was suffering from 
acute appendicitis and the doctor 
was named as a defendant in a law 
suit. However, the Supreme Court 
said that a wrong diagnosis is not 
actionable unless it is the result of 
negligence or is followed by improper 
treatment to the injury of the patient. 
In that case, the patient did not prove 
that the doctor’s failure to correctly 
diagnose the case was due to the fact 
that he failed to use the care, skill, 
and diligence ordinarily possessed and 
exercised by members of the medical 
profession in his community. 


THE Nurse ANESTHETIST 


Nurse Anesthetists in the perform 
ance of their duties, encounter situa- 
tions which have legal aspects. Before 
citing a particular case which was 
recently decided by the Supreme 
Court of the State of Washington, I 
would like to point out that the sci- 
ence of law, that is jurisprudence, is 
not an exact science and is not static. 
Lawyers deal with facts and in order 
to establish facts, they must present 
testimony of witnesses in court and 
the variation in testimony of wit- 
nesses from case to case, may change 
the ultimate result which is reached 
by the jury or by the court. I can 
not dogmatically say that the law is 
thus or the law is so. Each time the 
Supreme Court renders an opinion it 
may either establish new law or may 
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modify what many lawyers have 


thought to be the law. 


The case of Kemalyan v. Hender- 
son, 45 Wn., (2d) 693, 277 P., (2d) 
372 is of particular interest to nurse 
anesthetists. Mrs. Kemalyan, the 
plaintiff in the case to which I refer, 
was herself a registered nurse who 
entered a Spokane hospital for a sur- 
gical operation in which her tonsils 
were to be removed. The surgeon who 
was to conduct the operation ar- 
ranged for the use of an operating 
room at the hospital and requested 
the hospital to provide an anesthetist 
to administer a general anesthetic 
because Mrs. Kemalyan was allergic 
to novocaine and could not be given 
novocaine as a local anesthetic. The 
nurse anesthetist furnished by the 
hospital had 23 years’ experience and 
had been employed at that hospital 
for 20 years. The doctor, who was to 
perform the surgery, considered her 
to be a well-trained and qualified 
anesthetist. The doctor identified his 
patient to the anesthetist and left the 
operating room to go to the scrub 
room. While he was out of the oper- 
ating room the nurse commenced to 
administer the anesthetic. In the per- 
formance of her duties she used a 
nasal catheter which was the usual 
and normal procedure in such opera- 
tions. When the doctor returned to 
the operating room he seated himself 
on a small stool and waited for the 
nurse to tell him that the patient 
was ready to be operated upon. When 
the nurse signified that the patient 
was ready, the doctor rose and picked 
up a mouth gag. At that point, the 
nurse decided that the patient was 
not sufficiently anesthetized and she 
so advised the doctor, suggesting that 
the patient needed more anesthetic. 
The doctor reseated himself while the 
nurse anesthetist administered an ad- 
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ditional anesthetic. She then noticed, 
that the patient’s abdomen was dis- 
tended. She called that fact to the 
attention of the doctor and discon- 
tinued the anesthesia. The tonsillec- 
tomy was not performed and the pa- 
tient was removed from the operating 
room. X-rays later disclosed that free 
air and gas had penetrated her stom- 
ach or intestinal organs and collected 
in the abdominal cavity. The patient 
brought a law suit against the doctor 
and against the hospital for the in- 
juries which she had sustained, but 
she did not name the nurse anesthe- 
tist who administered the anesthetic 
as a defendant in the action. I men- 
tion this fact because the lawyer 
for the injured patient might and 
could have named the nurse anesthe- 
tist as a party defendant along with 
the doctor and the hospital. 


When the case was tried, the jury 
returned a verdict for the patient 
against the hospital but not against 
the surgeon. The hospital contended 
unsuccessfully that the nurse anes- 
thetist furnished by it was the special 
servant of the surgeon who had the 
power of immediate direction and 
control of her activities and that, 
therefore, the doctor should have been 
liable rather than the hospital. How- 
ever, there was testimony of a num- 
ber of doctors to the effect that it 
was the custom in Spokane hospitals 
for the surgeons to rely entirely upon 
the nurse anesthetist in the giving of 
an anesthetic. The jury to which the 
case was presented apparently be- 
lieved that testimony and, therefore, 
concluded that the nurse anesthetist 
was the servant of the hospital rather 
than the surgeon. 


If there had been no testimony that 
surgeons in that community custom- 
arily relied entirely upon the nurse in 
the giving of the anesthetic, the jury 
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might well have brought in a verdict 
against the doctor rather than the 
hospital. Furthermore, if the surgeon 
had been giving directions to the 
nurse anesthetist, exercising control 
over her activities, the jury might 
have found him to be liable rather 
than the hospital. 


Generally speaking, the nurse anes- 
thetist has two masters: the hospital, 
whose duty to the patient requires 
the hospital to furnish a well-trained 
anesthetist with proper equipment; 
and the other, the surgeon whom the 
nurse anesthetist assists in the oper- 
ation. As I have said, the science of 
jurisprudence is not an exact science 
and results in law suits that vary 
according to the testimony which is 
introduced in court. Consequently, in 
future cases in this jurisdiction, there 
will undoubtedly be times when the 
operating surgeon will be held liable 
for injuries sustained by the patient 
as a result of the manner in which the 
anesthetic is administered by the 
nurse anesthetist, and there will be 
cases where the hospital may be held 
liable for the manner in which the 
anesthesia is administered. Further- 
more, there may be cases in which 
the nurse anesthetist is named as a 
defendant and may be required to 
respond in the payment of damages. 


In the Kemalyan case, it was not 
established just how the injury to 
the patient occurred. There was some 
testimony to the effect that the nasal 
catheter may have been allowed to 
slip part way into the esophagus in- 
stead of remaining up in the phar- 
ynx. Something went wrong during 
the administration of the anesthetic 
by the nurse anesthetist, and the 
hospital was unable to produce evi- 
dence which would satisfy the jury 
that the administration of the anes 
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thetic was not done in a negligent 
manner. 


It may seem that I have struck a 
pessimistic note, and that I have in- 
dicated that nurse anesthetists should 
and will be subject to law suits. I 
caution that this one particular case, 
the Kemalyan case, in which the 
nurse anesthetist was not named as 
a party defendant, should not be ac- 
cepted by nurse anesthetists as any 
indication that in a given situation, 
either the doctor or the _ hospital 
would be liable in damages. I have 
already pointed out that the nurse 
anesthetist in that case was not even 
named as a defendant. The nurse 
anesthetist had many years of exper- 
ience, and the doctor testified that she 
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knew considerably more about ad- 
ministering an anesthetic than he did. 
If we are to draw a moral from this 
case, we might say that this is a day 
of specialists, and that the jury, in 
relieving the doctor in that case from 
responsibility for the patient’s in- 
juries, believed that the nurse anes- 
thetist was more skilled in the ad- 
ministering of anesthetic than was the 
doctor, and he was, therefore, justified 
in relying completely on her 
discretion. 


In my opinion, this case highlights 
the demanding nature of the nurse 
anesthetist’s work, and the skill, alert- 
ness, and constant attention to details 
which is expected of the nurse anes- 
thetist in her profession. 
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Succinylcholine Chloride 


Joyce Fallin, R.N. * 
Fort Worth, Texas 


Anesthetists have long been desir- 
ous of providing a means of adequate 
and controllable skeletal muscle re- 
laxation during certain surgical pro- 
cedures. With the advent of muscular 
relaxant drugs, much progress has 
been made through the work of the 
pharmacologist, the physiologist and 
the anesthesiologist. The discovery of 
one agent has proved to be an en- 
couraging step for further discoveries 
of others, which is indicative of seek- 
ing the ideal—that which will not 
cause physiologic changes of vital 
organs. Thus each step has been one 
of advancement. 

It is my purpose to present a brief 
history of the progress resulting from 
these endeavors; the pharmacologic 
action, techniques, clinical uses, ad- 
vantages and disadvantages of suc- 
cinylcholine chloride. 

PHARMACOLOGIC ACTION 

Succinylcholine, or diacetylcholine, 
was first marketed in this country 
under the name of Anectine. In 1949 
and 1950 there appeared reports by 
Bovet, Castillo and de Beer, Walker 
and Phillips concerning this drug. 
However, before this time Hunt and 
Traveau, in 1911, reported on the 
pharmacological properties of choline 
and its derivatives, succinylcholine 
being one.! 


*Anesthetist, Ilarris Hospital, Fort Worth, 
Texas. 
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Many vears after this discovery, 
Loewin demonstrated the action of 
neuromuscular transmission. Glick, in 
1941, found that cholinesterases hy- 
drolyze these compounds, breaking 
them down into succinic acid and 
choline both normal metabolites 
of the body. 


This suggested that detoxification 
was not dependent on the slower 
processes, i.e., by the liver, kidneys 
and elimination by the lungs.” 


The action of d-tubo-curarine was 
earlier established to be primarily 
that of blocking impulses at the 
myoneural junction. With succinyl- 
choline, the action occurs at the end 
plate by depolarization. Briefly re- 
viewing the mechanisms of neuro- 
muscular transmission, we learn that 
at the junction of a muscle and its 
motor nerve lies a membrane. On 
either side of this membrane, there is 
a balance of electrical energy. This 
membrane is “polarized” when in a 
resting state, that is, it is ready to 
function. With stimulation to this 
membrane, acetylcholine is liberated 
and the balance of electrical energy 
becomes deranged. Depolarization oc- 
curs and the muscular contraction is 
followed by relaxation. Acetylcholine 
is destroyed by the enzyme, cholin- 
esterase, and understandably, repolar- 
ization occurs, and the muscle regains 
its normal tone. If there remains an 
excess of acetylcholine or, if it is not 
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destroyed, the muscle does not re- 
spond to further stimulation, and 
depolarization and neuromuscular 
blockade takes place. It is believed 
that succinylcholine acts in this man- 
ner. Whatever the mechanism may 
be, it is established that its action is 
entirely different from d-tubo-cura- 
rine, although the end results are 
similar.*:4 


I mentioned cholinesterase, the 
enzyme responsible for the destruction 
of acetylcholine. Since there are 
many cholinesterases in the body, the 
“true” cholinesterase is identified as 
this one, and it is found principally 
in the red blood cells. The others are 
pseudocholinesterases and are constit- 
uents of the blood plasma. These 
enzymes serve in the hydrolysis of 
succinylcholine into succinic acid and 
choline. These enzymatic proteins are 
contained in the tissues, and there are 
variations of normal values. Certain 
illnesses may alter the normal in an 
individual, e.g., debilitation, liver 
disease, anemia, malnutrition, and 
poisoning by anticholinesterase insec 
ticides. With a decreased pseudo- 
cholinesterase level, the action of 
succinylcholine chloride will be pro- 
longed and intensified. It is believed 
that the administration of fresh blood 
or plasma will aid in restoring cho- 
linesterase activity. This is the ac- 
cepted treatment since cholinesterase 
inhibitors such as neostigmine or 
prostigmine and tensilon chloride, 
which are antagonists of d-tubo-cura- 
rine, are not antagonists and actually 
intensify the action of succinylcho- 
line.” The drug should be employed 
cautiously or not at all with patients 
who might have low levels of pseudo- 
cholinesterase. Those individuals who 
present themselves with lowered blood 
volume from hemorrhage, may be 
suspected of lowered levels of pseudo- 
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cholinesterase. It has also been noted 
that patients suffering from electro- 
lyte imbalance, such as may occur in 
intestinal obstruction, are unusually 
sensitive to succinylcholine. The con- 
trollability of a dilute solution will 
aid in this determination. The anes- 
thetist must be constantly on the 
alert for the progressively diminished 
respiratory activity, and reduce the 
rate of flow or discontinue the ad- 
ministration before prolonged apnea 
occurs, 


It has been reported that along 
with the lowered plasma cholinester- 
ase activity, should urine formation 
also be decreased, the postanesthesia 
depression will be extemely prolonged. 
Tests of the fate of succinylcholine 
in man made by Drs. Foldes, Vander- 
vort, and Shanar, revealed that an 
average of less than three per cent is 
excreted unchanged in the urine of 
surgical patients. This obtained data 
can guide the administration more 
carefully.® 


ADMINISTRATION 


The techniques of administration 
include the fractional and continuous 
drip methods. Adequate muscular re- 
laxation can be obtained with either 
method within 15 to 90 seconds. The 
use of single intravenous injections 
of 10 mg. to 40 mg. will produce 
complete relaxation lasting from three 
to four minutes. This is suitable for 
endotracheal intubation, electrocon- 
vulsive treatment, laryngospasm, and 
other instances which demand only 
short periods of relaxation. For the 
longer cases the continuous method 
is especially advantageous in asses- 
sing the patient’s needs for the partic- 
ular operative procedure, and pro- 
vides a minute to minute control of 
muscular activity. In other words, one 
allows the patient to titrate the 














190 


amount of succinylcholine he requires. 
This is accomplished by the adminis- 
tration of a dilute solution of one per 
cent or two per cent succinylcholine 
in saline or dextrose in water. Norma] 
respiratory activity and muscular 
tone are restored within five minutes 
following the discontinuance of ad- 
ministration. The dosage and strength 
of solution can be varied by the de- 
mands oi fluid therapy in the con- 
tinuous method. If circumstances are 
such that restricted fluid therapy is 
mandatory, the more concentrated 
solution can be administered. 


When the neuromuscular blockade 
occurs, the effect on respiration is 
depressed activity which can seriously 
impair pulmonary function. The first 
and primary consideration must be to 
maintain proper ventilation. This is 
accomplished by compensated or con- 
trolled respiration if complete apnea 
has occurred. Unless the apneic 
technique is desired, the drip should 
be adjusted to allow some degree of 
spontaneous respiration. It is impera- 
tive that a knowledge of the psysiol- 
ogy of respiratory functions be under- 
stood and that the importance of 
immediate and adequate assistance of 
depressed respiratory activity be em- 
phasized. The complications of inade- 
quate and improper ventilation may 
be manifested by signs of hypercarbia 
and hypoxia. Studies have shown 
that hypoxia and carbon dioxide ex- 
cess may be the responsible factors in 
the production of cerebral edema 
following surgery, which result in 
prolonged recovery time, dysphoria, 
nausea and vomiting, etc. Atelectasis 
and other pulmonary complications 
may also result from inadequate ven- 
tilation. These can be avoided by 
proper assistance of respiration 
through a clear airway. No fixed 
value can be placed on the amount of 
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inspiratory pressure, since this will 
vary with lung compliance. 


Except for the disturbance in re- 
spiratory function, succinylcholine is 
relatively free from deleterious effects 
on the other body systems. The most 
common side effect is the muscle fasci- 
culation which sometimes precedes 
the onset of relaxation.’ Usually this 
phenomenon is seen when the drug is 
injected rapidly and in undiluted 
form. Rapid injection should, there- 
fore, be avoided in patients with frac- 
tures or dislocations. 


There is no direct effect on the 
heart or central nervous system. A 
moderate hypertension is occasionally 
noted during the administration of 
large doses of succinylcholine. Since 
the pharmacological actions of the 
drug are almost identical to those of 
acetylcholine, it is thought that this 
hypertension represents a nicotine- 
like action on the sympathetic gang- 
lion cells and vasomotor center. 


Peristalsis remains normal or be- 
comes slightly hyperactive and there 
is no increased incidence. of vomiting. 
The drug does not interfere with 
metabolism, and there are no adverse 
effects on the liver, kidneys, or spleen. 


CLINICAL USES 


Succinylcholine has been used ef- 
fectively in all types of operative 
procedures, including abdominal, 
thoracic and neurological surgery. Its 
use in endotracheal intubation, elec- 
troconvulsive therapy and other short 
diagnostic and therapeutic procedures 
has already been mentioned. Its re- 
laxing qualities have proved useful 
for the terminal stage of delivery, and 
it is probably the agent of choice for 
the complete flaccidity necessary to 
perform internal podalic version, ro- 
tation of posterior presentations, 
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manual removal of placentae, etc. 
Although it would appear that suc- 
cinylcholine passes through the pla- 
cental barrier, its action is so short- 
lived that it offers no great problem 
in the resuscitation of the infant.” 


The agent may be used in combi- 
nation with any of the inhalation or 
intravenous anesthetics. Unlike cu- 
rare, it is not synergistic with ether, 
although clinically, it does seem that 
less of the relaxant is required when 
ether is the anesthetic.’ As with any 
of the muscle relaxants, it must be 
recognized that succinylcholine does 
not in itself produce anesthesia. Too 
light a plane manifests itself by in- 
creased lung compliance and even 
moderate bronchospasm, which indi 
cates the need for additional anesthe- 
sia. Even so, first plane anesthesia is 
usually adequate when succinylcho- 
line is producing the relaxation. Most 
of our patients are awake or reacting 
during their move to the recovery 
room. 


CONCLUSION 


To summarize: we believe that suc- 
cinylcholine is the best of the present- 
day muscle relaxants, having few 
unwanted side effects while producing 
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a maximum of relaxation. As long as 
one is familiar with its mechanism of 
action, and can efficiently cope with 
the problem of depressed respiratory 
activity, the agent is a safe and valu- 
able addition to the anesthetist’s 
armamentarium. 


I wish to acknowledge the assis- 
tance of our Anesthesiologist, Dr. A. 
N. Heinrichs, Harris Hospital, Fort 
Worth, Texas. His suggestions and 
criticisms were deeply appreciated in 
preparing this paper. 


BIBLIOGRAPHY 


1. Davis, D. A “The Pharmacology and 
Clinical Application of Succinylcholine,” Reprint 
trom The Southern Medica] Journal, 47:2, 
97.104, (February) 1954 

2. bid 

3. Ibid 

4. Burstein, ¢ L.: kundamental Consider 
ations in Anesthesia, ed. 2, New York, The 
Macmillan Company, 1955, p. 177 

5. Davis, D. A “The Pharmacology and 
Clinical Application of Succinylcholine,” Re 
print from The Southern Medical Journal, Vol 
47:2, pp. 97-104 (February) 1954 

6. Foldes, Ff l., Vandervort, R S., and 
Shanar, S. P.: “The Fate of Succinylcholine in 
Man,” Anesthesiology Vol 16:1, pp 11-21 
(January) 1955 


7. Rumble, L Jr , Gholson, \. R and 
l . 


Peters, M “Controlled Apnea with Suc 

cinylcholine \ Report of 2,000 Cases,” Pre 
sented before The Southern Society of Anes 
thesiology, Miami Beach, Florida, April 25, 
1954 


%. Dennis, J. W. and Carroll, J. J 
Anaesthetists’ Society, Vol. 1, No. 2 
1954 

9. Little, D W., Jr., and Stephen, ( R 
Anesthesiology, Vol. 15:8, pp. 246-261 (May) 
1954 


(anadian 
(October) 





ERROR! 


The volume number on the cover of the May, 1956 number of the JOURNAL 
is incorrect. Please change the number from XXIII to the correct volume 
number XXIV. 





192 J. Am. A. Nurse Anesthetists 


CO, ) ; 
CALE LA Case é Seepotls 





TUBE CLEANING SET 
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catheter, an adult endotracheal cath- 
eter cleaning set, a pediatric cleaning 
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be attached to the base of the handle, 
the point of egress of the water is 
behind the brush (marked by arrows 
in the photograph). Each handle is 
provided with three nylon brushes of 
different sizes so the brush can be 
fitted to the endotracheal catheter. 
The nylon bristles are permanently 
attached and have not loosened in 
over a year of hard usage. The adult 
set will clean any adult tube; the 
pediatric set will handle down to a 
+2 tube. A longer set is available for 
bronchoscopes. 

The sets were designed by Dr. 
John Stetson of the University of 
Michigan and are manufactured by 
the Pilling Company, 3451 Walnut 
Street, Philadelphia, Pa. 
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NOTICE 


Contributions of notes and case 
reports to this section will be 
paid for at the rate of $5.00 per 
item. Copy and glossy prints for 
illustrations should be sent to: 
The Journal, American Associa- 
tion of Nurse Anesthetists, 116 
South Michigan Avenue, Chicago 
3, Illinois. 
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Lillian G. Baird (University of 
Michigan Hospital, Ann Arbor): 
Graduate of University of Michigan 
School of Nursing: graduate of Uni- 
versity of Michigan Hospital School 
of Anesthesia; member of A.A.N.A. 
in good standing since 1936; former 
president, Michigan Association of 
Nurse Anesthetists; member Board 
of Trustees, A.A.N.A., 1949-51; 2nd 
vice president, A.A.N.A., 1952-54: 
Ist vice president, A.A.N.A., 1954-56. 
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Association of Nurse Anesthetists; 
former 2nd vice president, A.A.N.A.; 
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Marie A. Bader (Martland Medi- 
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of Nursing, Morristown, N. J.: grad- 
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School of Anesthesia, Jamaica, L. I.. 
N. Y.; member of A.A.N.A. in good 
standing since 1941; former president 
New Jersey Association of Nurse 
Anesthetists; chairman, Nominating 
Committee, A.A.N.A., 1955-56; 
member Board of Trustees, A.A.N.A., 
1953-55. 
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pital, Chicago, IIl.): Graduate of 
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Butte. Mont.: graduate of Ravens- 
wood Hospital School of Anesthesia. 
Chicago; member of A.A.N.A. in 
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Illinois Association of Nurse Anes- 
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mittee, A.A.N.A. 1950-53; president, 
Illinois Association of Nurse Anes- 
thetists 1953-54; member A.A.N.A. 
Board of Trustees, 1954-56. 





Evelyn E. Auld (Watts Hospital, 
Durham, N. C.): Graduate of Johns 
Hopkins Hospital School of Nursing, 
Baltimore; graduate of the Duke Uni- 
versity Hospital School of Anesthesia, 
Durham, N. C.; member of A.A.N.A. 
in good standing since 1942: Chief 
Anesthetist and Director of the 
School of Anesthesia at Watts Hos- 
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N.A.: member, Board of Trustees, 
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Lutheran Deaconess Hospital School 
of Anesthesia; former president 
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thetists; member Board of Trustees 
A.A.N.A. 1946-48; chairman Revi- 
sions Committee A.A.N.A. 1944-47; 
member Approval of Schools Commit- 
tee A.A.N.A.; chairman Upper Mid- 
west Assembly of Nurse Anesthetists 
1953-54. 
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Marie W. McLaughlin (Ingalls 
Memorial Hospital, Harvey, Ill.): 
Graduate of St. Luke’s Hospital 
Nurse’s Training School, St. Paul, 
Minn.: graduate of St. Luke’s Hos 
pital School of Anesthesia, St. Paul: 
member of the A.A.N.A. in good 
standing since 1933; secretary-treas- 
urer, Tri-State Nurse Anesthetists 
Assembly, 1953-54; chairman of 
Convention Committee, A.A.N.A., 


1953-54; member of Bylaws Commit- 
Treasurer, 


tee, A.A.N.A., 1954-55; 
A.A.N.A., 1955-56. 





Julia Baines (Des Plaines, Tlli- 
nois): Graduate of New England 
Deaconess Hospital School of Nurs- 
ing, Boston; graduate of Ravenswood 
Hospital School of Anesthesia. 
Chicago; member of A.A.N.A. in good 
standing since 1937; former presi- 
dent, Illinois Association of Nurse 
Anesthetists; member, Revisions 
Committee, A.A.N.A.; chairman, Tri- 
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Susan C. Prince (Memorial Hos- 
pital, Wilmington, Delaware): Grad- 
uate of the University of Pennsylva- 
nia School of Nursing; graduate of 
University of Pennsylvania School of 
Anesthesia, Philadelphia; member of 
A.A.N.A. in good standing since 
1938; former vice-president of the 
Indiana and Delaware Association of 
Nurse Anesthetists; former treasurer 
of the Virginia Association of Nurse 
Anesthetists; member of the Publi- 
cations Committee, A.A.N.A., 1953; 
(hairman of the Publications Com- 
mittee, A.A.N.A., 1954. 





Alice M. Lamberson (Lankenau 
Hospital, Philadelphia): Graduate of 
the Hazleton State Hospital School of 
Nursing, Hazleton, Pa.; graduate of 
the Jewish Hospital School of Anes- 
thesia, Philadelphia; member in good 
standing of A.A.N.A. since 1943; 
Member of Board of Trustees of the 
Pennsylvania Association of Nurse 
Anesthetists; Ist and 2nd Vice-Pres- 
ident of the Pennsylvania Association 
of Nurse Anesthetists; Chairman, 


Middle Atlantic Assembly of Nurse 
Anesthetists, 1949-50; chairman, 
Educational Loan and _ Scholarship 
Committee, A.A.N.A., 1953-56. 





Anita M. McGlynn (Carney Hos- 
pital, Dorchester, Mass.); Graduate 
of Carney Hospital School of Nurs- 
ing, Dorchester, Mass.; graduate of 
Carney Hospital School of Anesthe- 
sia, Dorchester; member of A.A.N.A. 
in good standing since 1950; Direc- 
tor, School of Anesthesia, Carney 
Hospital, 1951-56; ‘Trustee, Vice- 
President and Secretary-Treasurer of 
the Massachusetts Association of 
Nurse Anesthetists; member of 
Examination Committee, A.A.N.A., 
1954; Education Committee, A.A.N.- 
A., 1955. 
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Ellen M. McMahon (New 
Orleans, La.); Graduate of Mercy 
Hospital School of Nursing, New 
Orleans, La.; graduate of Charity 
Hospital School of Anesthesia, New 
Orleans; member in good standing of 
A.A.N.A. since 1937; Vice-President 
of the Louisiana Association, 1943; 
President of the Louisiana Associa- 
tion, 1946-48; 1950; Chairman, 
Southeastern Assembly, 1951-52; 
served on many state and assembly 
committees; Secretary of the Louisi- 
ana Association, 1952-55. 








Lillian M. Stansfield (North 
Carolina Baptist Hospitals, Inc., 
Winston-Salem, N. C.): Graduate of 
Church Home Hospital School of 
Nursing, Baltimore, Md.; graduate 
of North Carolina Baptist Hospital 
School of Anesthesia, where she is 
now chief nurse anesthetist; member 
of A.A.N.A. in good standing since 
1945: Trustee, Vice-President and 
President of the North Carolina As- 
sociation of Nurse Anesthetists; 
member of Board of Trustees and 
President of Carolinas-Virginias As- 
sembly, 1948-54; member of Educa- 
tion Committee, A.A.N.A., 1953-54. 
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J. Pauline Benefiel (Methodist 
Hospital, Indianapolis, Ind.): Grad- 
uate of Methodist Hospital School of 
Nursing, Indianapolis; graduate of 
Barnes Hospital School of Anesthesia, 
St. Louis; member of A.A.N.A. in 
good standing since 1942; former 
chairman of several committee in the 
Indiana Association of Nurse Anes- 
thetists; Vice-President of Indiana 
Association of Nurse Anesthetists, 
1952-54: President, Indiana Associa- 
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ANESTHESIA ADMINISTRATION By 
Nurses In New York State HELD 
LecaAL By ATTORNEY-GENERAL. — 
Under an opinion rendered by the 
Attorney-General of New York State 
on November 15, 1933, it was held 
that under Sections 1250 and 1262 of 
the State Education Law, a nurse 
under the direction of a physician 
may administer anesthesia. An in- 
quiry was made by the Counsel for 
the Medical Society of the State of 
New York on November 10, 1933, as 
to whether the administration of anes- 
thesia by a nurse anesthetist consti- 
tutes a violation of the foreging stat- 
ute. The Attorney-General stated that 
the practice of medicine is defined by 
Section 1250 of the Education Law 
as follows: 

“Definitions. 
“7. The practice of medicine is defined 
as follows: A person practices medicine 
within the meaning of this article, 
except as hereinafter stated, who holds 
himself out as being able to diagnose, 
treat, operate or prescribe for any hu- 
man disease, pain, injury, deformity 
or physical condition, and who shall 
either offer or undertake, by any means 
or method, to diagnose, treat, operate 
or prescribe for any human disease, 
pain, injury, deformity or physical 
condition. 

Section 1262 of the same law 
provides: 

“Construction of this article. 

“1. This article shall not be construed 

to affect or prevent the following: 

(2) the practice of medicine in a 

legally incorporated hospital by a 


duly appointed member of the resident 
staff * * *,” 


The opinion of the Attorney-Gen- 
eral stated as follows: 


“No question arises, therefore, in the 
case of a nurse anesthetist who is a 
duly appointed member of the staff of 
a legally incorporated hospital, such 
nurse being exempt from the provi- 
sions of the article. 

The Education Law does not contain 
a definition of nursing. According to 
usage, however, the nurse administers 
various types of therapeutic treatment 
under the direction of a_ physician. 
The administration of medicines, the 
application of prescribed treatment, the 
giving of hypodermic injections and 
many other duties of importance are 
among the acts commonly performed 
by the nurse under the _ physician’s 
direction. The administration of anes 
thesia falls within the same category. 
If done under the direction of a physi 
cian, such act on the part of a nurse 
does not involve a violation of law.” 


It is to be noted that the opinion 
of November 15, 1933 states that the 
Education Law does not contain a 
definition of the practice of nursing. 
However, in 1938, an amendment was 
adopted to the Nurse Practise Act 
(Sec. 6901, Education Law) which 
now provides as follows: 

“2. The practice of nursing is defined 

as follows: 

a. A person practices nursing as a reg- 

istered professional nurse within the 

meaning of this article who for com 
pensation or personal profit performs 
any professional service requiring the 
application of principles of nursing 
based on biological, physical and so- 
cial sciences, such as responsible super- 
vision of a patient requiring skill in 
observation of symptoms and reactions 
and the accurate recording of the facts, 








and carrying out of treatments and 
medications as prescribed by a licensed 
physician, or by a licensed dentist and 
the application of such nursing pro- 
cedures as involves understanding of 
cause and effect in order to safeguard 
life and health of a patient and others.” 
It would seem that the definition 
of the practice of nursing would not 
exclude the administration of anes- 
thesia by nurses, but would seem to 
strengthen the view that such a pro- 
cedure is valid when performed by a 
registered professional nurse under 
the direction of a duly licensed 
physician. 


Hospitat Nor Lias_e For Oper- 
ATING Room ExpLosion CAusep By 
CAUTERY.— An action to recover 
damages for personel injuries sustain- 
ed during the performance of a sur- 
gical operation upon a patient was 
instituted against the hospital. The 
evidence indicated that the patient’s 
burns were caused by the ignition of 
gases in the immediate area of the 
site of the operation, and that these 
gases were formed by the evaporation 
of antiseptic which had been applied 
to the patient’s body at and about the 
immediate site of the operation. The 
ignition was produced by the sur- 
geon’s introduction of the heated 
cautery into that area. 


On appeal, the court reversed the 
judgment on the law and on the 
facts, which had been found by the 
trial court in favor of the patient 
against the hospital. Commenting on 
its decision the appellate court stated 
that the applications of the antisep- 
tic to the patient’s body immediately 
preceding the surgery were part of 
the operation itself and, therefore, 
were acts in the nature of treatment 
of the patient for which acts the 
hospital is not liable. There was no 
testimony that anyone saw any stains 
of antiseptic upon the linen prior to 
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the administration by the physician 
of the anesthesia which, under the 
instructions to nurses, would have 
placed upon them the duty of re- 
placing said linen. With the operation 
in progress and the patient under 
anesthesia, it was not the duty of the 
nurses and anesthetist to interfere 
with the operation by substituting 
dry linen for linen which might be 
wet with some of the antiseptic, ex- 
cept at the direction of the surgeon. 


The medical expert of the patient 
testified that it was the duty of the 
operating surgeon to see that there 
were no inflammable gases present in 
the area in which an electric cautery 
was to be used by him, and that the 
direct responsibility for what was 
done was part of his obligation as 
head of the “operating team.” If he 
was remiss in that respect, his con- 
duct was in any event a medical 
omission for which the hospital would 
not be liable. Although disobedience 
of an absolute direction to a hospital 
attaché to carry out a simple manual 
act, which direction is in pursuance 
of a medical determination, is an 
administrative omission for which the 
hospital would be liable, there was 
no proof here of the existence of any 
rule, direction or instruction to these 
hospital attachés which, in the event 
the linen became thus contaminated 
by the antiseptic during the course 
of surgery, absolutely required any 
of them to do anything with respect 
to removing that condition, or to call 
the surgeon’s attention thereto. 


Three of the judges concurred in 
the opinion; two of the other judges 
dissented and voted to affirm on the 
ground that the hospital was liable 
for administrative negligence whether 
the negligence occurs before, during 
or after an operation. The dissenting 
opinion noted that after the patient 
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had been placed under spinal anes- 
thesia, an inflammable antiseptic was 
applied to her body in such a way 
and in such an amount that the linen 
separating her body from the oper- 
ating table became contamined there- 
with. The nurse in attendance testified 
that the rules of the hospital required, 
in such an event, that the attachés 
were to remove the wet linen in order 
to prevent precisely the type of inci- 
dent which caused the injuries of 
which complaint is made. The failure 
of the hospital attachés to perform 
this simple manual act, which was 
part of the hospital directions, consti- 
tuted administrative negligence for 
which the hospital may be held liable. 
The excuse for the failure to remove 
the contaminated linen i.e., that the 
nurse in attendance did not see it is 
insufficient. The nurse admitted that 
she did not look; had she looked, she 
would have seen. The failure to see, 
under these circumstances, does not 
absolve the hospital from liability. 

(I. Bing, res [J. Bing, plf], v. Thunig, def. 


(St. John’s Episcopal Hospital, apj App. Div.— 
2nd Dept., N.Y.L.J. March 6, 1956, p. 9) 


OPERATING Room Nurse Hep 
Not LiaBLeE For Hemostat Lert IN 
PATIENT By Surceons. — Plaintiff 
instituted an action for damages she 
suffered because during an operation 
a hemostat, a Kelly clamp six inches 
long, was left in her abdomen. She 
joined as defendants the hospital 
where the operation took place, the 
surgeon whom she employed to per- 
form the operation, two other physi- 
cians who took part in the surgery, 
the medical anesthetist and the sur- 
gical nurse at the operation. 


None of the physicians was an em- 
ployee of the hospital. The hospital 
provided the operation room, the 
instruments and the nurse, who was 
its employee, and charged the patient 
therefor. The nurse handed the sur- 


J. Am. A. Nurse Anesthetists 


geons instruments and sometimes 
took them back from them but was 
not asked to apply or remove any 
clamps and did not do so. The oper- 
ating room supervisor testified that 
it is the established practice that at 
an operation the nurses maintain a 
sponge and a needle count, but not an 
instrument count, that nurses are so 
taught during their training, and that 
the nurse was not instructed to main- 
tain a count of clamps or other instru- 
ments, except needles. 


There can be no doubt that the 
fact that a hemostat was left in plain- 
tiff’s abdomen called for the inference 
that somebody had been negligent. 
There could only be responsibility of 
the hospital and the nurse if contrary 
to the expert evidence as to the es- 
tablished practice they could be held 
under duty to count instruments used 
during an operation. 


The patient contended that the 
doctrine of res ipsa loquitur applied 
to all defendants who had any con- 
trol over the body of the unconscious 
plaintiff or the instrument which 
caused the injury and that they all 
had the burden of meeting the infer- 
ence of negligence. Res ipsa loquitur 
only applies when it is apparent not 
only that the injury probably was the 
result of the negligence of someone 
but also that the defendant is prob- 
ably the one who is responsible. The 
cause of the injury clearly pointed to 
the responsibility of one or more 
specific defendants, here the surgeons. 
But at any rate even if it could be 
said that the surgical nurse as a 
member of the “team” may have 
taken part in the actual application 
and removal of instruments, her pos- 
sible responsibility in that respect 
was rebutted by the evidence. 


With respect to the hospital and 
the nurse it is not clear that the res 
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ipsa inference applies. It cannot be 
said that common experience indi- 
cates that the leaving of a sizable 
instrument in an abdomen during an 
operation more probably than not 
indicates negligence of the surgical 
nurse, although such is undoubtedly 
the case as to the operating surgeons. 


The only specific basis suggested 
for responsibility of the nurse, and 
for the hospital as her employer and 
as having power to give her instruc- 
tions, is the fact that she was not 
instructed by the hospital to take 
and did not on her own initiative 
take a count of the instruments. 
Clearly there is here no room for any 
inference as to what happened be- 
cause the facts were conclusively 





shown by the evidence stated and as 
to the existence or non-existence of a 
duty to take such a count res ipsa 
cannot give any indication. The only 
question to be decided in this respect 
is whether the issue of negligence in 
the failure to take instrument count 
could be decided by the jury without 
any expert evidence having been offer- 
ed in support of the contention of 
negligence. There was no expert evi- 
dence whatever in support of such 
duty, only evidence to the contrary. 
As with respect to the hospital and 
nurse a res ipsa inference had either 
never been in the case or had been 
conclusively dispelled and no admis- 
sible evidence of negligence was offer- 


ed; the nonsuit was correctly granted. 
1. Leonard v. Watsonville Community Hos 
pital, 291 P. 2d 496 (Calif.) 
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Tue Give AND TAKe IN Hospitars. A 
Study of Human Organization in Hospitals. 
By Temple Burling, M.D., Edith M. Lentz, 
Ph.D., and Robert N. Wilson, Ph.D. Cloth. 
355 pages. New York: G. P. Putnam’s 
Sons, 1956. $4.75. 

Research workers from the New 
York State School of Industrial and 
Labor Relations of Cornell University 
have compiled the results of their 
study of six hospitals. The project 
was initiated by the American Hos- 
pital Association. The result of this 
study is a report that should be re- 
quired reading for all persons in the 
hospital field. Definitely an example 
of “as others see us’, reading of the 
book should give each hospital work- 
er a better perspective of his job and 
a new outlook on his fellow workers. 
To be most effective, the entire book 
should be studied but for those anes- 
thetists with limited time, the chap- 
ters on The Nursing Profession and 
The Operating Room may be of 
greatest interest. After reading even 
one of these chapters, the need to 
know more about the remaining chap- 
ters will be apparent. 


ANESTHESIA IN OPHTHALMOLOGY. By 
Walter S. Atkinson, M.D., Associate Clinical 
Professor of Ophthalmology, New York 
University Post-Graduate Medical School 
and the House of the Good Samaritan, 
Watertown, New York. Cloth. 101 pages, 
44 illustrations. Indexed. Springfield, IIli- 
nois: Charles C Thomas, 1955. $3.25. 


Written by an ophthalmologist, this 
book is primarily devoted to the pres- 
entation of technics of regional anes- 
thesia for eye surgery. Stressing the 
importance of preanesthetic prepara- 





tion, several chapters are devoted to 
psychological, as well as the pharma- 
cological phases of the preoperative 
period. Relatively brief mention is 
made of several general anesthetic 
agents and technics, curare and prob- 
lems of the airway. A bibliography 
follows the text. 


LocaL ANALGESIA HEAD AND Neck. By 
Sir Robert Macintosh, D.M., F.R.CS. 
(Edin.), F.F.A.R.C.S., M.D. (hon. causa), 
Buenos Aires and Aix-Marseilles; Nuffield 
Professor of Anaesthetics, University of 
Oxford, and Mary Ostlere, M.B., M.R.C.P.- 
E., F.F.A.R.C.S., Research Assistant, Nuf- 
field Department of Anaesthetics, Univer- 
sity of Oxford. Cloth. 138 pages, 145 illus 
trations. Edinburgh and London, E. & S. 
Livingstone, Ltd., 1955. $6.50. 


Following the method used in pre- 
vious books, the authors have present- 
ed the subject by an effective 
combination of drawings and text. 
With the studied use of color and 
clear line drawings, the anatomy and 
the steps in technical procedures are 
effectively depicted. More than half 
the text is devoted to anatomical 
considerations; the second portion of 
the book outlining specific regional 
methods. Lists of references follow 
some chapters. Indexed. 


Basic Facts or GenerAL CHEMISTRY. 
By Stewart M. Brooks, Ph.G., B.S., MS. 
Instructor in the Sciences, School of Nurs- 
ing, Muhlenberg Hospital, Plainfield, New 
Jersey. Cloth. 354 pages, 77 illustrations. 
Philadelphia and London: W. B. Saunders 
Company. 1956. $4.75. 


This book has been prepared in a 
style that presents the subject in a 
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manner than can be mastered without 
auxiliary explanation. Written for 
students such as nurses who are con- 
cerned with biologic sciences, the au- 
thor has directed the applications of 
chemical tenets to their interests. Be- 
cause of this, nurse anesthetists will 
find this a useful book for reviewing 
and for teaching. The chapters on 
organic chemistry and on biochemis- 
try will probably be of particular 
value. Throughout the book, series of 
questions are presented. Tables, a 
glossary and a thorough index are 
included. 


SELECTED EXPERIMENTS IN GENERAL 
CuHemistry. By Stewart M. Brooks, Ph.G., 
B.S., M.S., Instructor in the Sciences, School 
of Nursing, Muhlenberg Hospital, Plainfield, 
New Jersey. Paper. 113 pages, 23 illustra- 
tions. Philadelphia and London: W. B. 
Saunders Company, 1956. $2.00. 


As in the text to which this manual 
is a companion, the author uses illus- 
trations that will be meaningful to 
nurse anesthetists. This manual 
should be of interest to teachers in 
schools of anesthesia. 


Joint LIGAMENT RELAXATION TREATED 
By Fipro-osseous PROLIFERATION. By 
George Stuart Hackett, M.D., F.A.C:S., 
Consulting Surgeon, Mercy Hospital, Can- 
ton, Ohio. Cloth. 97 pages, illustrated. 
Springfield, Illinois. Charles C Thomas, 
Publisher, 1956. $4.75. 


The author brings togéther infor- 
mation concerning the diagnosis and 
treatment of disabilities of articular 
ligaments. This book will be of par- 
ticular interest to anesthetists in that 
the treatment includes the use of local 
anesthetics. The technics for injection 
of various areas are given in some 
detail. 
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CiinicaAL ANALGETICS. By E. G. Gross, 
Ph.D., M.D., Professor and Head of De- 
partment of Pharmacology, State Univer- 
sity of Iowa, College of Medicine, Iowa 
City, Iowa, and M. J. Schiffrin, Ph.D., 
Assistant Director of Clinical Research, 
Hoffman-LaRoche, Inc., Nutley, New 
Jersey. Cloth. 101 pages. Springfield, IlIli- 
nois: Charles C Thomas, Publisher, 1955. 
$3.00 

Defining analgetic agents as “‘those 
materials which when administered 
provide relief from pain by means 
other than reduction or removal of 
the causative factor,” the authors 
have prepared a concise guide to this 
large series of agents. The major 
categories presented are the Salicyl- 
ates, Paraminophenols and Pyrazo- 
lons; opiates, opioids, opiate antagon- 
ists and local anesthetics. In addition 
to factual data, the authors stress the 
cautious and judicious use of pain 
relieving drugs. Bibliographic refer- 
ences follow each chapter. Indexed. 





@ 25 years of the AANA means 
progress in the field of anes- 
thesia! 

@ "Art and Principles of Anes- 
thesia’ means practical an- 
swers to teaching problems! 

@ Critics call this ideal textbook 
“an excellent aid" and “in- 
valuable" for both the teacher 
and student of nursing anes- 
thesia! 


@ 23 fact-packed chapters com- 
pletely cover the art and tech- 
nique of anesthesia in surgical 
operations! 

@ Written by nurse-anesthetist 
Phyllis A. Roberts, R.N., and 
surgeon L. C. Nelson, M.D., 
“Art and Principles of Anes- 
thesia" is an outstanding text- 


book! 


@ Order Now! $3.00 postpaid 


Northland Press 
2642 University Avenue 
St. Paul 14, Minnesota 
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AN INSURANCE CONTRACT 


In this article we shall limit our 
discussion to the interpretation of an 
Accident and Sickness policy only. 
Every Accident and Sickness policy 
contains two very important clauses 
or sections. One of these sections is 
called, “Exceptions or Exclusions”. 
This section must define what the 
Insurance Company will not pay for. 
The other section is termed “Con- 
tinuation or Policy Termination”. 
Under the “Exception” provisions the 
Insurance Company excludes certain 
sicknesses or accidents. The exclusion 
clause varies with different insurance 
companies. This clause also states the 
age termination or limits on traveling. 
It is important that you read and 
understand this clause or section in 
your Accident and Sickness Policy. 
Regardless of what the agent or the 
circulars may imply, the Insurance 
Company will and must abide by its 
agreement with the insured. Some ex- 
clusion clauses eliminate payments 
for sicknesses and accidents that the 
insured is under the impression they 
are protected against. Remember to 
read carefully the “Exclusion or Ex- 
ception” clauses in your policy. 


The second section or clause ‘“Poli- 
cy Termination or Policy Continua- 
tion” is as important to the buyer of 
accident and sickness policies as the 
“Exclusion” clause. Most Insurance 
Departments require the Insurance 
Companies to define on the front of 
the policy as well as on the first page 


of the policy, the provisions pertain- 
ing to the rights of the policyholder 
for continuation of the policy. “Can- 
cellable at the option of the Com- 
pany” or “Renewable at the option 
of the Company” are to be found in 
practically every individual policy. 
This limitation is exactly as it is 
stated. The Insurance Company re- 
serves the right to either cancel a 
policy at any time or refuse to accept 
any further premiums. This provision 
is used by the Insurance Company in 
the event of a heavy claim or in antic- 
ipation of further losses. Always ex- 
amine your policy carefully for the 
termination clauses. 


Accident and Sickness Insurance is 
very much like other casualty insur- 
ance. Auto, fire, collision, theft, liabil- 
ity or any other form of casualty is 
on a year to year basis. The Insur- 
ance Company only agrees to accept 
premiums and offer protection on a 
term arrangement. 


The only protection against an In- 
surance Company exercising its right 
to terminate or to restrict payment 
on certain illnesses or accidents is 
through a sound group program. The 
A.A.N.A. has such a plan. 


For information on the Profession- 
al and Personal Liability as well as 
any other part of the Program, write 
direct to National Headquarters. 
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REPORT ON THE PROGRESS 
OF THE INSURANCE PLAN 
The Insurance Program is constant- 
lv gathering momentum throughout 
the various states. Of particular inter- 
est is the increasing interest in the 
Accident and Sickness Plan. Perhaps 
this is due to the number of claims 
being paid to the members in the var- 
ious states and as the old saying 
goes, “The proof of the pudding is in 
the eating.” 


The leading states in participation 
in the Insurance Program are: Cali- 
fornia first, Illinois second, Michigan 
third, Minnesota fourth, Pennsylva- 
nia fifth. Some of the other states are 
so close to Pennsylvania that by the 
next issue of The Journal the posi- 
tions may change. 


The tear-out, free postage informa- 
tion card used in the last issue of 
The Bulletin has met with such suc- 
cess that it has been decided to use 
the same idea for future enrollments 
in the Liability and Retirement Plans. 


Under the Professional and Per- 
sonal Liability Program, the enroll- 
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ment is way over the thousand mark 
already. This is an actual amount of 
policies issued and many, many hun- 
dreds more are being issued at this 
time. The great majority of the mem- 
bers enrolling have selected Plan ITI, 
or the maximum amount of protection 
under the Professional and Personal 
Liability. 


We have had the pleasure of an- 
swering many hundreds of inquiries 
regarding insurance. As_ Insurance 
Consultants for the A.A.N.A. please 
feel free to write at any time for ad- 
vice or counsel regarding any insur- 
ance problem. We will, from time to 
time, offer further explanations on 
various types of policies offered the 
members. 


Write direct to A.A.N.A. Head- 
quarters, 116 South Michigan Ave- 
nue, Chicago, Illinois, for full partic- 
ulars about vour Group Accident and 
Sickness Plan. 


JOHN MAGINNIS 


Insurance Consultant 


AANA 








WE WILL SEE YOU DURING THE CONVENTION 


For the convenience of those of you who will be in Chicago attend 
ing the annual meeting, we will have a suite in your convention 
headquarters hotel. My staff and I will be happy to arrange to discuss 
your A.A.N.A. Financial Security Program with you. Call my suite 


at the Congress Hotel for a specific appointment. 


John Maginnis 
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CHECK THESE IMPORTANT FACTS! 





Can the insurance company cancel or refuse to renew your present 


policy? 
What sicknesses or accidents are not paid for in your present policy? 


If you are an enrolled member under the A.A.N.A. Group Plan — the 


answers are: 


The Insurance Company cannot cancel or refuse to renew your policy 


so long as the entire Group Plan remains in force! 


The only exceptions in your A.A.N.A. Group Plan are: Private Flying, 


War or Suicide. All sicknesses are covered. 


Why not look into your A.A.N.A. Group Plan today. For full partic 


ulars — complete the coupon below. 


To: American Association of Nurse Anesthetists 
116 South Michigan Ave. 
Chicago, Illinois 


Please send me full details about our A.A.N.A. Group Plan. | am under 


no obligation. 
Name 


Address City State 
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Classified Advertisements 


WANTED: Nurse anesthetist for 240 
bed hospital 20 miles from Pittsburgh, 
Pa. Unusual work day opportunity to 
work every third day (24 hours at hos- 
pital, then 48 hours off) starting Sep- 
tember 1. Salary $4680. All types of 
surgery except neurosurgery. Apply 
with references to: S. L. Carpenter, 
M.D., Chief, Anesthesiology, Allegheny 
Valley Hospital, Tarentum, Pa. 


NURSE ANESTHETIST. 500-bed 
general hospital] doing obstetrical and 
surgical anesthesia; 250 plus deliveries 
monthly. $425-$450 per month, com- 
plete maintenance if desired. Apply: 
Akron General Hospital, Akron, Ohio. 


NURSE ANESTHETIST. Attractive 
opportunities. Rotate in surgery and 
obstetrics. Outstanding financial pro- 
gram; paid vacation, sick leave, per- 
iodical raises and hospital insurance. 
Group anesthesiologist supervision. 250 
bed fully approved general hospital ex- 
panding to 500 beds. Apply: Adminis- 
trator, Baptist Hospital, Nashville, 
Tenn. 


NURSE ANESTHETIST, Registered. 
185 bed approved hospital. $450 starting 
salary, 40 hour week, 3 weeks vacation, 
sick leave benefits and merit increases. 
Write: Personnel Office, Blessing Hos- 
pital, Quincy, IIL. 

NURSE ANESTHETIST. For 300 
bed hospital, Western Pennsylvania. 
Starting salary $400 for experienced 
nurse anesthetist with minimum of two 
$25.00 yearly increases. Extra remuner- 
ation for on call. 40 hours. Write details 
of training and experience to Adminis- 
trator, Butler County Memorial Hos- 
pital, Butler, Pa. 

NURSE ANESTHETIST. New and 
modern surgery; unusually strong and 
well diversified surgical staff. Good op- 
portunity in new 200-bed expanding 
hospital; college town location; good 
personnel policies; 40 hour week; 7 
holidays, hospitalization, social security. 
Apply: F. J. O’Brien, Administrator, 
Chambersburg Hospital, Chambers- 
burg, Pa. 





ANESTHETISTS: Charleroi-Mones- 
sen Hospital (general, 238 beds and 36 
bassinets), North Charleroi, Pa. (HU 
3-5561). Salary open plus maintenance, 
sick leave, holidays, month paid vaca- 
tion annually, etc. Call or write 
administrator. 


NURSE ANESTHETIST: 250 bed 
general hospital; excellent working 
conditions and personnel policies. 
Write: Mr. Bert Stajich, Assistant 
Administrator, Columbia Hospital, 
3321 N. Maryland Avenue, Milwaukee 
11, Wisconsin. 


REGISTERED NURSE ANESTHE- 
TIST for modern air conditioned hos- 
pital, North Side, Chicago; fully ac- 
credited; 12 modern operating rooms; 
salary open for discussion. Free meals 
and uniforms, Social Security, paid 
vacation and paid sick leave. Write 
Box W-10, Journal American Associa- 
tion of Nurse Anesthetists, 116 S. 
Michigan Ave., Chicago 3, II. 


NURSE ANESTHETIST: 600 bed 
approved general hospital; excellent 
salary, one month vacation after a 
year’s service. Apply, Personnel Di- 
rector, Good Samaritan Hospital, 
Cincinnati 20, Ohio. 

WANTED IMMEDIATELY: 
NURSE ANESTHETISTS for 700 
bed general hospital. Pleasant working 
conditions. Salary open. Complete 
maintenance; liberal employee benefits. 
Apply to: Personnel Director, Grady 
Memorial Hospital, Atlanta, Ga. 
NURSE ANESTHETIST wanted for 
200-bed general hospital in rapidly 
growing community. Salary open, 
maintenance furnished, also other fringe 
benefits. Hospital fully approved. Now 
has four full time nurse anesthetists, 
seeking one more to fill out the staff. 
Excellent surroundings. Apply: Admin- 
istrator, Thomas Memorial Hospital, 
South Charleston, W. Va. 
ANESTHETIST. Immediate opening, 
200 bed hospital. Salary open. Contact: 
Administrator, John Peter Smith Hos- 
pital, Fort Worth, Texas. 
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WANTED—Nurse Anesthetist to com- 
plete staff of five. College city, 60,000 
population, oil center, modern hospital, 
approximately 500 beds, new operating 
room suite, rotate surgery call every 
5th night and 5th weekend, no OB 
call. Starting salary $400, room and 
board available. Contact: O. P. Daly, 
M.D., Supt., Lafayette Charity Hospi- 
tal, Lafayette, La. 


NURSE ANESTHETIST. 100 bed 
general hospital, Southeastern Massa- 
chusetts, near Cape Cod and other re- 
sort areas, to work with Anesthesiolo- 
gist. Salary, etc., open depending on 
training and experience. William H. 
Lewis, M.D., 376 Tremont St., Taunton, 
Mass. 
NURSE ANESTHETIST. Excellent 
salary and working conditions. Shore 
resort community. Send resume of ex- 
perience and background to Personnel 
Office, Lawrence and Memorial Asso- 
ciated Hospitals, New London, Conn. 


4 


NURSE ANESTHETISTS (2): Per- 
manent position in general hospital. 
Salary dependent on experience. Month 
vacation with pay after one year of 
employment; two weeks sick leave, ten 
paid holidays. Rotating nights, no O.B - 
S. call. Apply: Alyce J. Benn, Chief 
Nurse Anesthetist, Massachusetts Gen- 
era] Hospital, Fruit Street, Boston 14, 
Mass. 

NURSE ANESTHETISTS—400 bed 
hospital, staff of five nurse anesthetists 
and one anesthesiologist. Salary up to 
$400 a month and other benefits. For 
particulars contact Vincent A. Kehm, 
M.D., Chief of Anesthesia, York Hos- 
pital, York, Pa. 


WANTED: Nurse Anesthetist for 800 
bed teaching hospital. Staff of 6 Anes- 
thesiologists, 1 Fellow, 4 Residents, 
and 9 Nurse Anesthetists. Salary range 
$4,920 to $6,144 annually with merit 
rating increases, one month paid vaca- 
tion, 15 days sick leave annually which 
can accumulate to 90 days; only emer- 
gency operations on Saturdays and 
Sundays. Please reply to: Mrs. Geneva 
R. Watkins, Head Nurse Anesthetist, 
Anesthesia Dept., Medical College of 
Virginia, Richmond 19, Virginia. State 
age, qualifications, and school of 
anesthesia. 
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OBSTETRICAL NURSE 
ANESTHETIST 
100 Bed General Hospital 
e 


4 Daily Average Births 
2 Anesthetists 
Desired 
To Provide Full 
Maternity Department Coverage 
(Now One) 
* 


$300 Month 
Full Maintenance 
Uniforms Laundered 
Liberal Vacation Policy 
No Age Restriction 
e 


Pleasant community, where the Sus 
quehanna River flows into Chesapeake 
Bay. Quite convenient to Washington, 
Baltimore, Philadelphia, New York 
and nearby seashore resorts. 


HARFORD MEMORIAL 
HOSPITAL 
HAVRE DE GRACE, 
MARYLAND 
. 


WANTED—NURSE ANESTHE- 
TIST for employment in 200 bed ac- 
credited hospital in central] Pennsylva- 
nia. Industrial and farming area. Mod- 
ern hospital. Department staffed by 4 
nurse anesthetists and certified M.D. 
Write: Administrator, Lewistown Hos- 
pital, Lewistown, Pa. 


WANTED: A nurse anesthetist for my 
oral surgery clinic. Steady employment 
on salary basis. Must be immediately 
available. Willingness to work and 
learn more essential than a high degree 
of proficiency in anesthesiology. Wire 
or write: Oral Surgery Clinic, Prunty 
Building, Clarksburg, W. Va. 

NURSE ANESTHETIST: 180 bed 
general hospital in Hilo, Hawaii. Av- 
eraging 100 majors and 100 minors 
monthly. Four anesthetists on staff. 
Civil Service, salary $383, increases 
yearly to $445. For full particulars 
write Superintendent, Puumaile & Hilo 
Memorial Hospital, Hilo, Hawaii. 
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NURSE ANESTHETIST: Starting 
salary $405 per month for AANA 
members; $375 per month if eligible 
for membership. Annual increases plus 
laundry and private room with bath 
and telenhone in new women’s resi- 
dence. Social Security and Pension 
Plan. 40 hour week including full time 
credit for first call. Second call paid 
for cases done. Six paid holidays, 30 
days vacation annually and liberal sick 
leave policy. Apply: Marshall Kerry, 
M.D., Chief, Anesthesiology, The 
Reading Eenpieal, Reading, Pa. 


ANESTHETISTS: Cnasen fee one 
or two to complete team. Anesthesiolo- 
gists available. Good salary, fringe 
benefits, full maintenance if desired. 
Write or call: Chief Nurse Anesthetist, 
Rex Hespital, Raleigh, N. C. 


NURSE ANESTHETIST wanted for 
175 bed approved general hospital lo- 
cated in surburban Philadelphia. Write: 
Box 7168, eencenacceun 17, Pa. 


—_ ——3 


POSITION WANTED: tei 
Nurse Anesthetist with 3 years exper- 
ience. Will be discharged from military 
service in August; will be available 
late September. Desire position in lo- 
cation of Philadelphia or surrounding 
area. Prefer to work with anesthesiolo- 
gist. Will rotate O.B. call if necessary. 
Interested in pediatric anesthesia. Sal- 
ary open. As of the middle of August 
my permanent address will be: Miss 
Marie T. Spinelli, Decatur and Red 
Lion Roads, "Philadelphia 14, Pa. 


a 


WANTED: Beginning Seneumber 1, 
1956, two nurse anesthetists, modern 
well equipped general hospital, 75 beds, 
25 bassinets. Town of 6,000, 50 miles 
from Philadelphia or Baltimore. Ap- 
proximately 100 operations and 60 de- 
liveries per month. Alternate nights and 
week-ends. $450 per month and full 
maintenance. Apply or write for in- 
terview: Chief of Surgery, Union Hos- 
pital, Elkton, Md. 


ANESTHETISTS for 155-bed modern 
general hospital; excellent year round 
recreational area; air conditioned work 
areas; good personnel program; remu- 
neration $5,000-$6,500. Call or write 
Administrator, Midland Hospital, Mid- 
land, Michigan. 
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NURSE ANESTHETIST: Modern 
63 bed hospital located in the Shenan- 
doah Valley of Virginia. Good salary 
and working conditions. Apply: Ad- 
ministrator, Stonewall Jackson Hospi- 
tal, Lexington, Virginia. 





NURSE ANESTHETIST: “100 bed, 
two year old, modern, general hospital 
located in resort town. Excellent em- 
ployee benefits. Apply: Administrator, 
sonnel Hospital, Port Huron, Mich. 


THREE NURSE ANESTHETISTS 
to complete team of eight under two 
anesthesiologists in center of Boston’s 
cultural and recreational facilities. Good 
salary without maintenance. Quarters 
available at minimum cost. Light call 
duty once weekly and rotation on week- 
ends with extra pay. Write: Anesthe- 
siologist, Massachusetts Eye and Ear 
Infirmary, 243 Charles St., Boston 14, 
Mass. 

ANESTHETIST Sor position in 134 
bed general hospital —salary, living 
conditions, etc., very desirable. Salary 
open and includes board, room, laundry 
and insurance benefits. Location on 
East Side of St. Paul, bus service con- 
venient to all areas. Minimum amount 
of call. Two other anesthetists on duty. 
Write: E. M. Garnett, R.N., Adminis- 
trator, Mounds Park Hospital, 200 
Earl St., St. Paul 6, Minn. 


NURSE ANESTHETIST to work in 
municipal hospital. Qualifications: 
Graduation from a recognized school of 
nursing supplemented by completion 
of an accredited course in anesthesia. 
Possession of a license or eligibility to 
obtain license as Registered Nurse in 
the State of Connecticut. Salary Range 
$3692-$4108 per annum. Complete de- 
tails by writing to Director of Person- 
nel, Municipal Building, Hartford, 
Conn. 


4 


WANTED: NURSE ANESTHE.- 
TIST, rural hospital Southwest; F.A.- 
C.S. Surgeon, rare night call, open sal- 
ary, excellent place to raise children, 
and be a part of a congenial small 
group. Give all details and salary ex- 
pected in letter. Address Box W-12, 
Journal of the American Association 
of Nurse Anesthetists, 116 S. Michigan 
Ave., Chicago 3, Illinois. 
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REGISTERED NURSE ANESTHE- 
TIST: 135 bed general hospital in 
charming southern city of 18,000 short 
drive from Gulf of Mexico. Well qual- 
ified surgical staff. Salary range $380 - 
$416 per month commensurate with ex- 
perience. 4-week vacation with pay, 
sick leave, 244 day weekend every 4th 
week. Apply: Administrator, John D. 
Archbold Memorial Hospital, Thomas- 
ville, Georgia. 


NURSE ANESTHETIST: For 165 
bed fully approved general hospital in 
Southern Michigan. Annual vacation, 
six holidays, accumulated sick leave, 
social security. For an experienced per- 
son salary will be $500 per month plus 
meals while on duty. Extra pay for 
overtime and calls. Apply: Administra- 
tor, W. A. Foote Memorial Hospital, 
Jackson, Michigan. 


REGISTERED NURSE ANESTHE- 
TISTS; large university hospital using 
anesthesiologists and nurse anesthe- 
tists. Wide variety of surgical and anes- 
thetic practice. Apply: Helen M. Geiss, 
Chief Nurse Anesthetist, Strong Me- 
morial Hospital, 260 Crittenden Boule- 
vard, Rochester 20, New York. 
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ANESTHETIST: 259 bed hospital ap- 
proved by AMA, AHA, ACS and State 
Medical and Hospital Associations. 
Salary open, probably starting $425 a 
month. Maintenance and meals only 
while on call. Anesthetist on call 
handles OB calls. Work hours arranged 
on a monthly basis with planned rota- 
tion call, days and weekends off after 
call. Contact: A. T. Butt, Personnel 
— De Paul Hospital, Norfolk 5, 
a. 


s 


NURSE ANESTHETIST for oral 


surgery office; pleasant working condi- 
tions, regular hours, five day week; 
good future. Contact: Doctors Budd 
and Wilson, 8914 South Vermont 
Street, Los Angeles 44, California 
Phone: Pleasant 3-1355. 


NURSE ANESTHETIST: 117 bed 
fully approved hospital located in the 
Shenandoah Valley, thirty miles west 
of Charlottesville, home of the Univer- 
sity of Virginia. Desire additional anes- 
thetists to improve working conditions. 
Minimum salary $450 per month with 
allowances for experience. Population 
25,000. Apply: Administrator, King’s 
Daughters’ Hospital, Staunton, Va. 





ATTENTION CONVENTIONEERS 


To those of you who will attend the Jubilee Meeting, we are trying a new system which 
will save you time during the first days of the convention. To avoid the long waiting line 
for the purchase of tickets, you may BUY YOUR BANQUET TICKETS BY MAIL NOW. 


Single tickets will not be sold by mail; however, since most of you will want to 
attend both banquets, the gala Monday Night affair and the 25th Jubilee Banquet on 
Wednesday, you may purchase both for $11.00. 


a a a a alae ca calle puldensocaaiiel 
cS atl sla trmeraspidinaies 
RRR SR ete Aero en Cee nee eT ae State. 

Enclosed is my check for $______for_____sets of tickets. This advance sale 


will be discontinued on September 8. 





@ only the finest quality, longest-wearing 


conductive rubber used in these parts 


@ new Face Inhalers with Hook Rings per- 
manently attached for use with either 


4-tailed or 2-tailed inhaler harness 


@ backed by the respected McKesson 


quaranty! 








CONDUCTIVE 
RUBBER PARTS 








McKESSON APPLIANCE COMPANY 








this new 
complete line 
of conductive 
rubber 

parts by 
McKesson 


and made 
to Tit any 


anesthesia 
equipment! 


Full information, 
including prices, is 
available at any 
McKesson Dealer . . . 
or by writing us for 
complete catalog sheet! 


¢« TOLEDO 10, OHIO 
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Ports, W. J.: THE HEART OF A CHILD. 
J.A.M.A. 161:487-490 (June 9) 1956. 


“The physical heart of a child is 
just a piece of living muscle marvel- 
ously adapted to its sole function of 
pumping blood. It is a rugged mecha- 
nism that will tolerate the ravages of 
infection, the scars resulting from 
impaired blood supply, and the ap- 
proaches of surgeons’ tools. It is the 
most efficient self-sustaining pump 
in the world. In a philosophical sense, 
the heart of a child is a delicate 
mechanism, sensitive to the slightest 
wounds of fear insecurity, indiffer- 
ence, thoughtlessness, and misunder- 
standing. Many centuries before its 
physical function was known, the 
heart was considered the seat of all 
emotions and impulses, good and bad. 
From earliest infancy the heart of a 
child is subject to a constant stream 
of mental and physical stimuli, but 
for the purpose of this discourse it 
reflects the results of stimuli with 
which it is bombarded during those 
short phases of life when the infant 
or child suddenly meets head-on with 
doctors, illness, hospitalization, and 
operation .... Little children are 
afraid of doctors because of previous 
unpleasant procedures to which they 
have been subjected. They employ 
no system of logic in evaluating the 
virtues of medical or surgical treat- 
ment. Primarily they fear needles 
and ‘shots.’.... It is a truism worthy 
of repetition that a doctor’s success 
ful approach to a child is based on a 
fundamental love of children and a 


cultivated tolerance of their eccentric- 
ities .... Many of the ‘badly behaved’ 
children become very amenable when 
they find out that after all the doctor 
is their friend and is actually trying 
to help them. The child reflects the 
attitude of its parents .... 


“The doctor’s primary concern is 
with the effect upon the emotions of 
the infant or child whose illness is 
severe enough to require hospitaliza- 
tion and operation. | have often won- 
dered what sort of a scar, how deep 
and how serious, is left on the heart 
of a child who is torn froma its parents 
and suddenly tossed into hospital en- 
vironment associated in its mind with 
insecurity and pain.... Children’s 
hospitals are marvelous institutions to 
parents the day they take home their 
child who was ill and now is well 
That does not change the fact that 
to a child a hospital experience is 
often a nightmare. Before the ave ot 
reason, a child is unable to compre- 
hend why he should have been sub- 
jected tu the emotional insecurity of 
separation from his mother. Even the 
finest hospital falls far short of what 
an ideal hospital should be. If nurs 
ing service were limitless, and if laws 
of economics could be repealed, there 
would be no problem.... Of neces 
sity, hospital care for children has be- 
come extremely complicated and, con 
sequently, has a tendency to become 
tou impersonal.... When dealing 
with immature and uncomprehendiny 
minds, parents and doctors have to do 


August, 1956 217 





Ether Squibb 


FOR ANESTHESIA 







& SONS, NEW 





O THE MEDICAL 





SQUIBB ETHER 


unsurpassed for purity and potency, is the most 
widely used anesthetic ether in the world. 


Squibb Ether is packaged in cop- 
per-lined containers. These con- 
tainers prevent oxidation and 
formation of toxic by-products, 
such as peroxides and aldehydes, 
and preserve indefinitely the pur- 
ity of the product. 


In copper-lined tins of 4 lb., ¥% 
lb., and 1 Ib. 
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the best they can to minimize the rips 
and tears in the emotional patterns 
of the children. Little is known about 
the memory of a child during its first 
year of life, but it is known that re- 
actions to fear and insecurity mani- 
fest themselves early. An infant up 
to about one year of age is indifferent 
to physical surroundings but not by 
any means indifferent to the people 
who care for him. Ordinarily, it is 
believed that the infant aged 6 
months or less does not care whether 
the mother is present. Actually, the 
infant does not care, so long as a 
substitute mother gives the same 
tender loving care. Nurses act as 
substitute mothers.... The child 
needs protection and love given by 
instinct, uninhibited by theoretical 
advisors and professional baby 
raisers.... 


“Infants require stimulation—au- 
ditory, visual, and tactile. Their 
development—entirely by the route 
of their senses—must continue during 
those periods of time that are spent 
in a hospital. Of course, an illness 
of a week or two is going to leave no 
scar. The child’s memory of pain is 
short, and the ability to harbor re- 
sentment has not yet developed. Pro- 
longed illness is another story. It has 
been shown again and again by psy- 
chiatrists that infants do poorly in a 
foundling home where they get a 
minimum of attention. Even under 
the most hygienic surroundings, they 
develop poorly physically and men- 
tally. The mortality rate is higher in 
these children than it is in even a 
rather poor home where they get es- 
sential tender loving care.... There 
is no place in the world like home for 
a child. Even the poorest home, where 
there is accord, is better than the 





J. Am. A. Nurse Anesthetists 


finest hospital. If the child must re- 
main in the hospital long, visit often 
and crowd in as much attention as 
possible during those few hours. 
Whatever spoiling may be done dur- 
ing visiting hours will be counteracted 
during the rest of the day and night. 
The child will naturally cry when the 
parent leaves, but return visits will 
dispel the fear of being forgotten or 
deserted .... At Children’s Memorial 
Hospital the child is told exactly 
what is going to happen ... . Children 
are such amazing little creatures. 
Tell them in simple words why they 
have to go to the doctor or the hospi- 
tal or why they have to have an 
operation and, in most instances, they 
will cooperate in a fashion that adults 
might well emulate. Faith and Trust 
are completely unspoiled when chil- 
dren are dealt with honestly. So little 
effort; so great the reward.... 

“The mystical heart of a child is 
a precious and beautiful thing. It is 
marred only by wounds of a thought- 
less and not too intelligent world. In 
a physical sense the heart is a tough 
organ: a marvelous mechanism that, 
mostly without repairs, will give val- 
iant pumping service up to a hundred 
years. In an emotional sense it is 
susceptible to wounds of indifference, 
thoughtlessness, and neglect and dur- 
ing episodes of illness is especially 
vulnerable. The heart of a child is 
mysteriously moulded by parents, 
teachers, playmates, and all those 
with whom it comes in contact. Phy- 
sicians wish during those short but 
violent episodes of illness to avoid 
wounds that will leave irreparable 
scars. I am convinced that the heart 
of a child sunned by love, security, 
and understanding will be able to 
withstand the storms of illness and 
pain.” 
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CLINICAL ANESTHESIA CONFERENCE: Ca- 
ROTID SINUS SYNDROME. New York State 
J. Med. 56:729-730 (March 1) 1956. 


“This report concerns the differ- 
ential diagnosis of carotid sinus syn- 
drome occurring during the course of 
major neck surgery.... An eighty- 
two-year-old male was prepared for 
excision of a mixed cell tumor of the 
right parotid gland and extensive 
neck dissection.... Anesthesia was 
administered with cyclopropane-oxy- 
gen by the oral endotracheal route. 
Induction was smooth and relatively 
rapid; after cocainization of the phar- 
ynx and larynx to minimize vagal 
reflexes, intubation was performed 
adeptly. Blood pressure prior to in- 
duction of anesthesia was 90/100 
with pulse of 88. This level prevailed 
at the time of incision. Approximate- 
ly twenty minutes after operation 
had begun, there was a moderate 
amount of bleeding; simultaneously 
there was a precipitous fall in systolic 
and diastolic pressures to 98/56. The 
pulse and respiration did not change 
in character or rate. Since the surgical 
incision had extended into the antero- 
lateral triangle of the neck, the diag- 
nosis of carotid sinus syndrome of 
the depressor type was suspected. To 
corroborate this, 0.8 mg. of atropine 
was injected intravenously without a 
significant change in pulse rate or 
blood pressure. This was expected 
with the reflex primarily of the de- 
pressor type. Consequently 25 mg. of 
ephedrine were slowly injected intra- 
venously. Within five minutes the 
blood pressure rose from 100/76 to 
180/90. The pulse, meanwhile, re- 
mained at about 88 beats per minute. 
Surgery progressed for an additional 
forty-five minutes, at which time the 
carotid sheath and artery were widely 
exposed. Because the systolic pressure 
again began to fall, the carotid bulb 
was infiltrated with 1 per cent Ponto- 
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caine. This was followed by a return 
of the blood pressure to 180/100, and 
it remained at this level throughout 
the next two and one-half hours of 
operation. Fluid therapy consisted of 
500 cc. of blood and 500 cc. of 5 per 
cent dextrose in water. The postoper- 
ative course was smooth.... 


“Three types of carotid sinus syn- 
drome are recognized: 1. The vagal 
type is characterized by cardiac slow- 
ing or asystole, hypotension, and cer- 
ebral hypoxia. This type of reflex is 
potentiated by digitalization and 
parasympathomimetic drugs and 
abolished by atropine. 2. The second 
type is represented by the case cited 
in this report. It is characterized by 
a fall in blood pressure without signi- 
ficant change in pulse. It is accented 
by the nitrites and counteracted by 
epinephrine or ephedrine. 3. The third 
or cerebral type does not lend itself 
to diagnosis during anesthesia since 
the patient is already unconscious. 
However, cases showing both brady- 
cardia and hypotension have been 
considered to be partly of the cerebral 
type. The cerebral type is not in- 
fluenced by atropine or epinephrine 
but responds to local anesthetic infil- 
tration of the carotid bulb.” 


Papper, E. M.: RENAL FUNCTION DURING 
GENERAL ANESTHESIA. Bull. New York 
Acad. Med. 31:446-452 (June) 1955. 

“Most of the information on kid- 
ney function has been obtained in 
connection with its role as a circula- 
tory organ and its effects on the 
excretion of water and electrolytes. 
Much less information is available 
on the influence of acidosis or anoxia 
during anesthesia and even less is 
known about the mechanisms which 
produce the kidney changes that have 
been defined .... It appears from the 
information available that anesthetic 
agents that produce loss of conscious- 





ness have a profound, more or less 
uniform, and nonspecific effect upon 
renal hemodynamics and urine forma 
tion. The hemodynamic changes that 
are observed in the kidney are those 
of intense intrarenal vasoconstriction 
which persists no longer than the 
period of unconsciousness. The arteri- 
olar constriction appears to be both 
afferent and efferent as evidenced by 
reduction in both glomerular filtration 
and renal plasma flow. The magni- 
tude of reduction in blood flow 
through the kidney is great and when 
taken together with the simultaneous 
reduction in flow through the splanch- 
nic circulation it is evident that there 
is a reduction in peripheral blood flow 
through these two major organ sys- 
tems of approximately 50 per cent. 
There must, therefore, be a consider- 
able redistribution of blood flow dur- 
ing anesthesia .... It does not appear 
that these changes, i.e., renal vaso- 
constriction, reduced glomerular fil- 
tration, and water and_ electrolyte 
retention are meditated through the 
autonomic nervous system.... It is 
unlikely that the effects upon renal 
function during general anesthesia are 
directly due to a drug effect since 
they are rapidly reversible after the 
termination of anesthesia during the 
period when the concentrations of the 
anesthetic agents in body tissues 
could not have been altered signifi 
cantly. It is most striking and perhaps 
of great importance that the hemo- 
dynamic changes observed during 
general anesthesia in the kidney re- 
semble those seen during shock, con- 
gestive heart failure, severe pain, 
chronic anemia, severe exercise, or 
sudden change in posture. These 
situations, including general anesthe- 
sia, possibly have in common the fact 
that visceral vasoconstriction serves 
the purpose of diverting blood tem- 
porarily from organs where it is not 
immediately needed to other areas of 
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the body such as the heart and the 
brain that are quite sensitive to oxy- 
gen deficits .... 


“It is possible that the hemody- 
namic changes are due to an humoral 
agent which appears quickly in the 
circulating blood after the establish- 
ment of general anesthesia and clears 
as rapidly on recovery .... The dis- 
turbances in urine formation and 
electrolyte secretion can be attributed 
only in part to the release of anti- 
diuretic hormone by the _ posterior 
pituitary gland. The diminution in 
electrolvte excretion during general 
anesthesia is significant and is not 
accounted for by diminution in plas- 
ma concentration of sodium, potas- 
sium or chloride. It is more likely that 
the fall in glomerular filtration §re- 
sulting from intrarenal vasoconstric- 
tion permits a relative increase in the 
tubular reabsorption of both electro- 
lvtes and water. General anesthetic 
agents do not account for the failure 
of the kidneys to make appropriate 
adjustments in the immediate post- 
operative period since these functions 
have been returned to normal prior 
to this period. It is possible, however, 
that the tubules have been condition- 
ed in some way by anesthesia and 
operation so that excretion of water 
and salt loads in subsequent days is 
inefficient. Possibly over-secretion of 
adrenal cortical hormones and cellular 
changes in renal tubules consequent 
to prolonged vasoconstriction may 
have some part in this problem .... 
A possible explanation of the changes 
occurring in electrolyte excretion, 
particularly of sodium, is concerned 
with the effects of peripheral venous 
congestion.... The striking renal 


dysfunction which may occur in the 
postoperative period is not due to the 
influence of the anesthetic agent but 
presumably to other factors involving 
the responses to stimuli from the 
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operative area with subsequent shifts 
in body fluids.” 


ATKINSON, W. S.: ANESTHESIA FOR 
GLAUCOMA SURGERY. New York State J. 
Med. 56:205-213 (Jan. 15) 1956. 


“It is well known that strict atten- 
tion to the details of preanesthetic 
preparation is essential in order to 
obtain good anesthesia and akinesia 
for intraocular surgery. This is par- 
ticularly true when preparing a pa- 
tient with glaucoma for operation. 
When an operation is indicated for a 
patient with glaucoma, it may be ad- 
visable to postpone discussing it with 
the patient until satisfactory sedation 
and miosis have been obtained, in 
order to avoid a sharp rise of tension. 
For patients with painful, acute, con- 
vestive, narrow angle glaucoma with 
high tension, a retrobulbar injection 
of procaine hydrochloride (Novocain ) 
or lidocaine hydrochloride (Xylo- 
caine) with epinephrine hydrochloride 
and hyaluronidase, followed by pres- 
sure over the eye for at least five 
minutes, will stop the pain and usu- 
ally lower the tension. Diamox 
(acetazoleamide) may be given to 
help lower the tension as soon as the 
patient is able to retain oral medica- 
tion, or it may be given intravenously 
when the patient is nauseated .... 
For preanesthetic sedation pentobar- 
bital sodium ...or secobarbital so 
dium ... given one and one-half hours 
before operation, is advocated unless 
it is contraindicated, in which case a 
suppository of chloral hydrate | to 
2 Gm. is used. Meperidine hydrochlo- 
ride... by intramuscular injection is 
viven at the same time as a matter of 
convenience .... At the same time 
chlorpromazine hydrochloride... 
may be given along with the Demerol 
to try to decrease the incidence of 
nausea and vomiting.... ‘ 
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“For topical anesthesia tetracaine 
hydrochloride (Pontocaine) 1 pet 
cent is my preference, and at least 
four instillations at three-minute in- 
tervals are made. Epinephrine is usu- 
ally contraindicated for most glau- 
coma operations because of the rapid 
mydriasis that is causes even after 
strong miotics have been used.... 
For injections to produce anesthesia 
and akinesia, either procaine hydro- 
chloride (Novocain) 2 per cent or 
lidocaine hydrochloride (Xylocaine) 
2 per cent may be used.... For 
injections to produce akinesia of the 
orbicularis and retrobulbar injections, 
six to ten turbidity-reducing units of 
hyaluronidase are added to each cubic 
centimeter of the anesthetic solution 
to produce greater diffusion of the 
anesthetic solution. Epinephrine hy- 
drochloride 1:50,000 is added to the 
anesthetic solution for these injec 
tions unless contraindicated .... For 
the trephine operation the following 
anesthetic procedure has been found 
to be satisfactory: Instillations of 
tetracaine hydrochloride ( Ponto- 
caine) | per cent solution, akinesia 
of the orbicularis, and an injection 
of lidocaine hydrochloride along the 
superior rectus muscle so that a bri- 
dle suture can be introduced without 
causing pain .... For operations such 
as iridectomy, iridencleisis, diather 
my, and enucleation a retrobulbar 
injection is essential to produce more 
complete anesthesia of the globe, 
anesthesia and akinesia of the extra 
ocular muscles, and hypotony.... 
Pressure over the eye combined with 
moving it in the orbit for at least 
live minutes to produce better anes 
thesia and to increase hypotony is of 
sufficient importance to warrant re 
petition .... When the eye is red and 
inflamed, as in cases of acute or ab- 
solute glaucoma, a subconjunctival 
injection should also be given.” 








THE 24TH QUALIFYING 
EXAMINATION for member- 
ship in the AANA will be con- 
ducted on November 10, 1956. 
The deadline for accepting com- 
pleted applications including the 
transcripts is October 1. Notice 
of eligibility will be mailed about 
October 10. 


With the deadline so close to 
the convention time, it is helpful 
if applications are mailed early. 
It is also helpful if the transcripts 
can be sent immediately after 
graduation, not waiting for our 
request. 











Adrenalectomy 
(Continued from page 177) 


for adrenalectomies: (1) preparation 
of patient with reassurance and ade- 
quate sedation; (2) smooth induction 
and light plane of anesthesia are 
essential; (3) keep patient well oxy- 
genated, thus avoiding anoxia; (4) 
careful check and support of blood 
pressure with Levophed or hydro- 
cortisone intravenously; (5) most 
critical period during procedure is 
immediately following removal of 
second adrenal at which time severe 
hypotension may develop; and (6) 
anesthesia is usually well tolerated by 
these patients. 


REFERENCES 
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Glands.’’ Cancer 6:149, 1953. 





J. Am. A. Nurse Anesthetists 


Hypotension 
(Continued from page 183) 


remember, also, that the patient’s 
head should be in the Trendelenburg 
position to promote, by gravity, better 
cerebral circulation. 


The complications following the 
hypotensive state are numerous. The 
most frequent one is slow recovery 
from the postanesthetic depression. 
Secondly, reactionary hemorrhage 
from bleeding points that were not 
detected and tied off may resume 
bleeding when the blood pressure 
rises. Anuria, coronary thrombosis, 
pulmonary embolus and_ cerebral 
thrombosisareoccasional 
complications. 


The decision to use _ controlled 
induced hypotension lies with the 
surgeon. This is not an anesthetic 
procedure, but since it may be an 
essential one, the anesthetist is call- 
ed upon to direct its management. 


SUMMARY 


1. Too much emphasis cannot be 
placed on the importance of an ac- 
curate estimation of blood loss and 
its replacement. 

2. Although the depth of anesthe- 
sia during the controlled hypotensive 
state is not as great, the need for 
adequate pulmonary ventilation is 
greatly increased. 


3. The quality and rate of the 
peripheral pulse will serve as an ex- 
cellent guide as to how the patient is 
tolerating the hypotensive state. 


4. It is suggested that two anes- 
thetists be present to carry out the 
Arfonad technique: One to manage 
the anesthesia while the other checks 
the blood pressure and regulates the 
intravenous drip. 
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WilY OU be there ? 


AMERICAN ASSOCIATION OF NURSE ANESTHETISTS 


Silver Jubilee 


September 17th-20th, 1956 
ooo 


Che Convention Committee has planned : 


A SPECTACULAR ARRAY OF SPEAKERS 
PRESENTATION OF AWARDS 
A BIGGER AND BETTER STATE NIGHT DINNER 
AN OUTSTANDING ANNUAL BANQUET 


OOO 


You will also enjoy other activities such as the Jubliee Tea, Alumnae 
get-together, sight-seeing in Chicago, a visit to the Executive Office, 
the Assembly of School Directors which is open to all members, and 


meeting old friends as well as making new friends. 


Application for room reservations were mailed early in cApril 
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Gor intravensus é 


intramuscularly. 





hydrochloride 


50 mg. in divided doses, du 

ing spinal anesthesia to raise 
nian Maid anaine.. 
for prophylaxis, 50 to 100 mg. 


( 


Ampules | cc. (50 mg.), boxes of 6 and 100 ampules 
2 cc. (100 mg.), boxes of 5 and 50 ampules 


Vials lOcc. 5% Sterile Solution (50 mg. per cc.) ) 


Oenethy! (methylaminoheptane) Trade Mark Bilhuber. 





INDEX TO ADVERTISERS 
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Chicago Anesthetic Equipment Co 
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Literature available on request. 








ACCURATE FLOW CONTROL... 





the first requirement 
of correct oxygen therapy 


Linpe R-501 Oxygen Regulator 
provides precise control of 
flow to the patient 


oe Accuracy not afllected by back-pressure* 
(created by administering appa- 
ratus. tubing, or other attachments) 


e Unfluctuating flow at changing cylinder 


pressures 
e@ Flow controlled by just one valve 
@ Distinetly calibrated 


e@ Three-stage pressure reduction 





* Sturdy. long-wearing. corrosion resistant 


s Light. well-balanced 


Your Linpe distributor will be glad to demons trate 
the R-501. Arrange to see it soon, 


Linde Air Products Company 
Oxygen Therapy Department 
30 East 42nd Street 

New York 17, N. Y. 


Gentlemen: 


* Please send me detailed information on the effect of 
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LINDE AIR PRODUCTS COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street [aig New York 17, N. Y. 
Offices in Principal Cities 
In Canada: Linde Air Products Company 


Division of Union Carbide Canada Limited, Toronto 


The term “Linde” is a registered trade-mark of 


Union Carbide and Carbon Corporation. 





OS Com 


introduces 
the new 


S:-C:'R:A-M MASK. 
SELECTIVE CONTOUR RETAINING ANATOMICAL MASK 


The new Ohio Scram Mask now permits the mask to 
be shaped to fit each individual patient regardless of 
facial contour. 

Basic contour is obtained by forming the malleable 
ring located at the point of tangency between the 
mask body and cushion. Minor contour changes, such 
as at the bridge of the nose, are accomplished by form- 
ing the plastic cushion, Small leaks are sealed when 
thermally sensitive plastic reaches body temperature. 
Retainer straps attach to built-in hooks at the cushion, 
assuring better seal. Although mask is heavier, less 
pressure is needed to seal the mask to the patient's 
face. Mask is designed to minimize dead space. Avail- 
able in small, medium, and large adult sizes. 
Conductivity is not obtained by a coating process which 
eventually wears off, but is accomplished by molecular 
structure of the rubber compound itself. 

Other Ohio Conductive Rubber Masks include the 
Anatomical Mask with pneumatic cushion and the 
new Trimar Mask with wrap-around air cushion. 


Service is Ohio Chemical’s For complete details on the new SCRAM Mask and 
Most Important Commodity other Ohio anesthesia masks, please request catalog 


No. 4689. 
Ohio Chemical Pacific Compony, San Francisco 3 
OF ¢ Ohio Chemical Canada Ltd., Toronto 2 
Airco Company International, New York 17 


OHIO CHEMICAL & SURGICAL Cia. Cubafia de Oxigeno, Havana 
EQUIPMENT CO. 
(All Divisions or Subsidiaries of 


Madison 10 ® Wisconsin Air Reduction Company, Incorporated) 





